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A CANAL BY LAKE AND LOCKS. 

There is a growing recognition, in the discussion 
of the Panama problem, of the advantages to be gained 
by impounding the rivers that intersect the line of the 
canal, and turning the valleys through which, they flow 
into large inland lakes. If the line, of the canal be 
flooded in this way, it is evident that every foot of 
water represents, a foot less of excavation. This being 
the case, one might reasonably ask why the impound- 
ing dams should not be raised sufficiently high to give 
everywhere the required depth of 3 5 or 40 feet, and 
thus get rid of excavation altogether. Theoretically, 
this would be the cheapest and probably the most ex- 
peditious way; but, as every one knows, the Panama 
Canal is located through the lofty Culebra divide, which 
projects far above any possible canal-lake level, and 
will call for; an enormous amount of excavation, even 
if a high-levei canal be determined upon. 

Admitting, then, that the Culebra excavation must 
ever remain the dominating element both as to time 
and cost of construction, and that the portion of the 
canal which passes through Culebra must be of the 
minimum width compatible with the needs of naviga- 
tion, the question arises as to how far the remainder 
of the canal, both on the Pacific and Atlantic slopes, 
can be formed by the canalization of the rivers. The 
question is not a new one; for when De Lesseps found 
that, for financial reasons, he was unequal to the task 
of cutting through a canal at sea level, and called upon 
his engineers to devise an easy and economical method 
of getting a canal of any kind across; the Isthmus, the 
use of impounded lakes was suggested, and plans were 
drawn up embodying this feature. In all the long dis- 
cussion and investigation of the , Panama project, the 
canalization of the rivers has been made the subject of 
occasional suggestion; but it was not Until the care- 
fully-worked-out plans which form the subject of illus- 
tration elsewhere in this issue were presented, that 
canalization, or the "lake-and-lock" method, was in- 
corporated as the dominant, feature. 

As compared with other .types of canal, whether high 
level with many locks, or sea level with one tidal lock, 
the canalization method has the great advantage that 
it combines economy and speed of construction with 
rapidity of transit for shipping when the canal is 
opened. The author claims that, in the present case, 
the time of transit would be but 8.8 hours, as compared 
with the 12.4 hours, which is the estimated time of 
transit through a sea-level canal, the saving in time 
being due to the greater speed that can be made by 
shipping in passing through the artificial lakes. 



DOES A WATER FAMINE THREATEN NEW YORK CITY ? 

New York city possesses a population of 4,000,000 
people. Of this number, 2,400,000, representing the 
inhabitants of Manhattan and the Bronx, are absolutely 
dependent Upon the water that flows in a river of very 
modest proportions situated about forty miles to the 
north of the city. Every drop of water that we draw 
from our faucets has to be taken from the natural flow 
of this river. The amount of this flow varies greatly 
in different months of the year, and there is also a 
great variation in the average annual flow. It has 
fallen as low as 30,000,000 gallons per day, which it 
did in the month of October, 1880, and it has risen as 
high as 956,000,000 gallons per day, which happened 
in February, 1881. At the present time, the city is 
consuming on an average 300,000,000 gallons per day. 

If the point of intake of the aqueduct which conveys 
the water to the city were located immediately in the 
bed of the river, and were so placed that, when the 
aqueduct was running full, the surplus water of the 
river would flow past it and empty into the Hudson, it 
is evident that the city would have all the water it 
needed just as long as the flow of the river was 300,- 
000,000 gallons per day. If that flow were to fall be- 
low this amount, say to 250,000,000 gallons per day. 
then that would be the amount of water that the city 
would receive, and there would be a shortage of exactly 



50,000,000 gallons per day. Now, in the four months of 
October, November, December, and January of 1880 to 
1881, the average daily flow was respectively 30,000,000 
gallons, 94,000,000 gallons, 72,000,000 gallons, and 
100,000,000 gallons; so that if a similar dry season were 
to visit this section of the country, and if there were 
no storage reservoirs, and the intake of the Croton . 
aqueduct were simply placed in the bed of the river, 
there would be in those four months an average daily 
shortage respectively of 270,000,000 gallons, 206,000,000 
gallons, 228,000,000 gallons, and 150,000,000 gallons. 

The object, of the great and costly dams, which have 
been built across the various valleys of the Croton 
watershed, is to catch all the surplus water, which flows 
in the river during the heavy rainstorms and during 
months of large precipitation, and hold it back for use 
in the dry months, when the flow of the river is small. 
At the time of the building of the Croton reservoir, it 
was sufficient to store only a moderate amount of the 
surplus water; but with the steady and rapid growth 
of the city, it has been necessary to build successive 
dams throughout the watershed, until finally the great 
Croton dam, which has just been completed, was put 
in service, thereby adding about 30 billion gallons to 
the total storage capacity. 

A careful record of the river's flow has been kept for 
the past thirty-eight years. The records show that 
four times during one or other of the two months of 
December and Jaiiiiiary the natural flow of the river 
has fallen below 100,000,000 gallons per day, and that 
in December, 1876, it fell to 71,000,000 gallons per day. 

Diagrams which have been prepared in the Aque- 
duct Commission's office give startling evidence of the 
way in which the city has been skating on thin ice with 
regard to its water supply. At times the surplus, in 
the reservoirs has been drawn down to a point which, 
taken in conjunction with the limited flow of the river, 
has brought the city face to face with water-famine 
conditions. Thus, in November, 1891, a -point was 
reached in which the supply of water behind the dams 
had been entirely drawn off, and the only reserve that 
the city had to fall back upon was that contained in 
the small distributing reservoirs within the city, in 
which was contained at the time only about one day's 
supply. Within twenty-four hours the city would have 
found itself depending entirely on the natural flow of 
the river which, at that time, was only 50,000,000 gal- 
lons per day; although the rate of consumption was 
140,000,000 gallons per day. Nature dealt mercifully 
with New York city in this crisis, and withheld the 
castigation which its improvidence so richly deserved. 
There was a fall of rain, which tided the city over until 
other following rains served to All the reservoirs. 

Regarding the present conditions, we are informed 
that had not the gates of the Croton dam been filled 
last spring before the structure had been completed to 
full height, and over a month's supply thus preserved 
for city use, New York would now be perilously near 
to a grave shortage of water. As it is, the extremely 
small snowfall of this year, and the possibility of a 
continuance of the present open weather, render it 
unlikely that the reservoirs will be rapidly filled by 
melting snows, as they were in the spring of last yea.r. 
If we do have a season of light rainfall, there will be 
a feeling of decided apprehension in the Aqueduct De- 
partment. The two additional reservoirs with a com- 
bined capacity of 25 billion gallons, which are now 
being built in the Croton watershed, will not be avail- 
able until 1908-9, and even they will merely serve to 
give a temporary relief. It is not necessary to point 
out the moral of the above facts, and the extreme 
urgency of ' pushing forward the completion of the 
Esopus water supply with all possible dispatch. 



NEW CONCEPTIONS IN ASTRONOMY. 

After three centuries of what may be called accu- 
rate, or instrumental astronomy, three centuries tilled 
with difficulties and discouragements, astronomers 
have finally arrived at conclusions given in this note. 
The conception is, that all that part of the sidereal 
structure visible in the most powerful telescopes, ie 
made of space, suns, planets, moons, nebulae, comets, 
meteors, and cosmical dust. The word "star" should 
be omitted from astronomical literature. It has no 
astronomic meaning. Every star visible in the most 
penetrating telescope is a hot sun. They are at all 
degrees of heat, from dull red to the most terrific 
white heat to which matter can be subjected. Leaves 
in a forest, from swelling bud to the "sere and yel- 
low," do not present more stages of evolution. A few 
suns that have been weighed, contain less matter than 
our own; some of equal mass; others are from ten to 
twenty and thirty times more massive, while a few 
are so immensely more massive that all hopes of com- 
parison fail. 

Every sun is in motion at great speed, due to the 
attraction and counter attraction of all the others. 
They go in every direction. Imagine the space occu- 
pied by a swarm of bees to be magnified so that the 
distance between each bee and its neighbor should 
equal one hundred miles. The insects would fly in 
every possible direction of their own volition. Suns 



move in every conceivable direction, not as they will, 
but in abject servitude to gravitation. They must 
obey the omnipresent force, and do so with mathemat- 
ical accuracy. 

The first fact that strikes the beginner in astronomy 
is the amazing magnitude of space. The last that 
overwhelms the mind of a mature astronomer is this 
never-ending space. It is now known to modern 
mentalists, lately newly discovered — the ancient stud- 
ents of mind knew it — that our minds are unable to 
think of the following six words; Space, infinity, 
eternity, creation, beginning, and end. They are all 
unknowable, and the chief mathematicians of the 
world do not try to think of them — a sheer waste of 
time. 

The distance from our "star," the sun, to its 
nearest known neighboring sun. is twenty-five tril- 
lion miles. A trillion is a million million. A:; ob- 
ject moving on' a straight line without stopping, at 
a constant rate of one mile per minute (we think that 
a train running at the mile-per-minute rate is moving 
rapidly) would require more than 48,500,000, nearly 
forty-nine million, years to traverse this appalling 
distance. Yet this is a mere yard-stick used to meas- 
ure the distances of remoter suns. The next brain- 
stupefying mystery met with is the velocity of light. 
It is known to be in motion always with the tremend- 
ous speed of 186,000 miles per second. There are in 
one sidereal year 31,558,149 seconds, and the time 
required for light to traverse the mighty void be- 
tween our own and its nearest sister sun is 4.3572 
years. The distance from the earth to the sun is 
9 3 million miles, and to the nearest neighboring sun 
is 275,000 times 93 million miles. The next nearest 
neighbor our sun has is another, 590,000 times 93 mil- 
lionSmlles away. The distance from the earth to the 
sun is merely a foot-rule. The star Sirius is roughly 
of the same distance. But these are "near-by" suns. 
Estimates based on luminosity, light-giving power, and 
other complex considerations, have been made regard- 
ing the diameter of the visible universe. These range 
all the way from 10,000, 15,000, 20,000, and even up to 
30,000 "light years." A light year is the space travers- 
ed by light in one sidereal year and equals 31,558,149 
multiplied by 186,000. To find the diameter of the 
universe, multiply the product by 10, 15, 20, or 30 
thousand, as you please. The opinion of the writer 
inclines toward the thirty thousand. Now the words 
finite and infinite in this case are. equally unknowable, 
for the ablest human mind is totally unable to think 
of either. Mathematicians have tried their hands, as 
a recreation, at weighing all the stars. That is, find- 
ing the quantity of matter they all contain. They dis- 
covered a mighty fact: the mass of all visible stars in 
the greatest telescope is so small in comparison with 
the quantity of matter that mathematicians can feel, 
not see, that it may be almost neglected. Therefore 
the main quantity of matter does not emit light. The 
universe is nearly dead. Photographs of the entire 
celestial vault reveal about one hundred million suns. 
These may be ignored. It is known to matbe- iticians 
that there is matter enough in existence to mtiK thirty- 
two billion suns equally as massive as our own. Proof 
is had from velocities of rapid suns. T quantity 
of matter exists. A minute fraction ai in the 

form of visible suns. But what of the li Is it in 
dead suns, planets, and moons? Suppose that matter 
has been divided into 32 billion suns, each having 
eight minute planets revolving around as in the case 
of our own. Then the number of worlds would be 256 
billion. As the combined mass of all the planets in 
our solar system is but the l-745th that of the sun, 
it has made no perceptible difference whether planets, 
habitable worlds, ever existed, or exist now. Planets 
and moons may come or go, without making more 
than miscroscopic differences in the stupendous uni- 
verse. Is it possible that billions of exhausted suns 
are now wandering in waste places of space? And 
are they all surrounded by dead planets, still in revo- 
lution, counting off lifeless and useless years? This 
is the result obtained by late mathematical research. 
Many suns are known to contain several thousand 
times more matter than is now in our sun, such as 
Antares and Canopus. Sirius contains three and one- 
half times as much, and Arcturus perhaps ten times 
the solar mass. Our sun contains 333,000 times more 
matter than the earth. The heat conditions of suns 
and also their motions toward and from the earth, 
have been discovered by that standing marvel of the 
nineteenth century, and more marvelous in the twenti- 
eth, that all-powerful work of human hands, the tele- 
spectroscope. Could Newton, Kepler, La Place, La 
Grange, rise from their sleep of death and see what 
this marvelous instrument has accomplished, they 
would be amazed and wonder if they were really on 
earth again. No attempt can be made to describe it 
here for lack of space. Only one more powerful entity 
exists — mathematics.. Many thousands of cases of 
binary suns are catalogued. These are where<two suns 
revolve around their common center of gravity, usually 
in greatly elongated orbits. Planets with organic life 
could not exist in revolution around either. The ani- 
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mals would be burned to a crisp when the two suns 
were near each other, or frozen solid w,hen far "apart. 
The nebula? are enormous masses of gas seen in all 
parts of space. It is supposed that suns are condensed 
from them during vast periods of condensation. Many 
thousands are known. Meteors are primitive masses, 
each as "ancient as the sun." Suns and planets con- 
stantly receive them from space; in fact, it is thought 
that primeval gas first condensed into meteors, and 
that they then, flowing into many billions of centers, 
builded suns, planets, and moons. Comets are merely 
large meteors, or collections of millions of much 
smaller bodies, as bolides, uranoliths, chunks of mete- 
oric iron, small granular particles no larger than 
grains of sand, and other debris, all assembled and in 
flight around suns. And such is the modern concept, 
in dim outline, of modern astronomy. One hundred 
million worlds like the earth could come to an end 
at once and make less difference in the cosmical struc- 
ture than a pebble dropped into a river. The in- 
scrutable mystery is, how beings so minute as men 
can possibly And out these simply wonderful facts. 

Prof. Edgar L. Larkin. 



THE VOYAGE OF THE "DISCOVERY."* 

Among the recent contributions to the literature of 
Polar exploration and research, is the account of the 
English "Discovery" expedition to the Antarctic. In 
two large volumes Capt. Robert P. Scott, commanding 
this, the National Antarctic Expedition, tells of the 
work accomplished during the two years' sojourn with- 
in the Antarctic circle. The narrative is written with 
simplicity, directness, and a certain charm of style. 
While parts of the account go into scientific detail for 
the benefit of future polar voyagers, the book will be 
found interesting even by ■ readers not directly con- 
cerned in Antarctic exploration. 

The institution of the "Discovery" expedition was 
due almost entirely to the efforts of Sir Clements 
Markham and the Royal Geographical Society. After 
the usual difficulties in securing necessary funds and 
governmental co-operation, the sum of £47,000 was 
finally raised by private subscription, and this with 
the £45,000 contributed by the government, placed the 
enterprise on a sound financial basis. It was decided 
to build an entirely new vessel for the purpose, and 
in March, 1900, at Dundee, was laid the keel of the 
"Discovery." The ship was built in accordance with 
the most advanced ideas of naval architects and ex- 
plorers. In June of the same year, R. P. Scott, then 
First Lieutenant of H.M.S. "Majestic," was appointed 
to command the expedition. The year following was 
busily occupied in completing arrangements, procuring 
all necessary apparatus and supplies, and' selecting 
the other members of the party, which consisted almost 
exclusively of naval men. 

The "Discovery" left London July 1, 1901, and ar- 
rived at Lyttleton, New Zealand, on November '29. The 
final leave-taking from civilization occurred on De- 
cember 24, when the ship sailed from Port Chalmers, 
where a last supply of coal had been taken aboard. 
After ' jrri Xing through the pack-ice, Victoria Land 
was first sighted on January 8, 1902. A southerly di- 
rection alcns* the coast was continued, with landings 
at Cape' "'.re, Lady Newnes Bay, Granite Harbor, 
and otlic nts, for survey and investigation, until 

further prog,. is was made impossible by the ice pack 
in McMurdo Sound under the volcanic Mounts Erebus 
and Terror. The ship was now turned eastward in 
an attempt to solve the problem of the great Ross Ice 
Barrier. This was followed along its entire length to 
where it joins with King Edward VII. Land, the coast 
of part of which was explored. The Barrier was thor- 
oughly investigated, at one point even by means of a 
balloon ascension. By February 8 the "Discovery" 
was again in McMurdo Sound, which was then found 
free of pack-ice. Winter quarters for the ship were 
chosen on the southwest coast of Ross Island. 

The first winter in the Antarctic was occupied with 
meteorological, magnetic, and other observations and 
investigations, in becoming accustomed to the unusual 
conditions of livelihood necessitated by the region, and 
in making short expeditions into the surrounding terri- 
tory. As soon as the approach of warmer weather 
permitted, sledge journeys for wider exploration were 
started. The first of these was Armitage's journey 
from Mount Erebus westward into the continent for 
about a hundred miles from the coast, ascending gla- 
ciers and mountains, to a smooth, open, snow-covered 
plain, over which he traveled till failing provisions 
forced a return. Another party, under Scott and 
Royds, made reconnoissances to the south. Another 
party under Royds left communications at Cape Cro- 
zier, for t.He guidance of a relief ship. On November 
2, Capt. Scott started on his sledge journey along the 
Antarctic continent for 350 miles south of the winter 
quarters at Ross Island. Inexperience, loss of the 
entire dog-team, incipient scurvy, and late bettering 
of weather conditions, made this achievement note- 

* The Voyage of the " Discovery." By Capt. Robert P. Scott, C. V. O., 
R.N. In two volumes. London, 1905, Smith, Eider & Co. New York; 
CbMles Scribner's Sons. 



worthy. The farthest south was 82 deg. 16 min. 33 
sec, a point 250 miles nearer the pole than had thereto- 
fore been attained. Meanwhile the relief ship "Morn- 
ing" had arrived. This southern journey - of Scott's 
ended on February 3, 1903, after 960 statute miles had 
been traveled in 93 days. 

As the ice did not break up, the "Discovery" was 
obliged to spend another winter at Ross Island. The 
second season passed in almost the same manner as 
the first, and with the beginning of warmer weather, 
preparations for further sledge journeys were ener- 
getically pushed forward. Several short but severe 
trips were undertaken, either for the purpose of local 
exploration or to arrange depots for the later journeys. 
The first of these, starting on October 6, was that un- 
der Barne, to the southward toward Barne Inlet. Capt. 
Scott himself left on October 11, for a western journey 
through the Ferrar Glacier, into the great waste of 
Victoria Land. After a journey replete with adven- 
ture and terrible traveling, the return was accomp- 
lished late on Christmas Eve. The sledge party trav- 
eled inland for 270 miles, and found that the vast con- 
tinental plateau rises to a height of over 9,000 feet 
above the sea, a great, monotonous, undulating plain 
covered by the perpetual ice-cap. In an absence of 59 
days, over 725 miles. had been covered. Barne's party 
encountered great difficulty with bad going and severe 
weather, and was forced to return after having barely 
reached the mouth of the inlet which they hoped to 
explore. They discovered, however, important proof 
of the moving of the great Ice Barrier, when it was 
noted that one of the supply depots established there- 
on had moved considerably from its original location. 
This party returned to the vessel on December 13, after 
being out 68 days. The southeasterly expedition to 
the interior of the Great Barrier, under Royds, re- 
turned on December 10. The party marched day after 
day over the same monotonous and unutterably weari- 
some plain of ice and snow. Extremely valuable mag- 
netic observations were made, as here these were ab- 
solutely free from possible disturbance, either from 
casual iron or from land-masses. 

In January, 1904, 20 miles of solid ice separated the 
"Discovery" from open water, and an attempt to saw 
a channel was seen to be impossible. On January 5 the 
relief ships "Morning" and "Terra Nova" appeared. 
As the ice gave little hope of breaking up, prepara- 
tions were made to abandon the ship, and to transfer 
the valuable contents to the relief vessels. By Feb- 
ruary 16, however, the "Discovery" was freed with the 
help of explosives, the miles of intervening ice having 
previously been broken up by stress of weather. From 
McMurdo Sound the little fleet ran north along the 
coast, the "Morning" soon leaving for New Zealand, 
while the other two continued to the north. Shortly 
after the "Terra Nova" and the "Discovery" separated 
and the latter turned to the westward between latitudes 
67 and 68. The Balleny Islands were found to be iden- 
tical with the three Russell Islands of Ross. It was 
also found that the extreme eastern part of the coast 
line indicated by Wilkes does not exist, and this dis- 
proves the hypothesis that the coast of Wilkes Land 
is extended eastward in a long connected line to Vic- 
toria Land. Thus it is probable that there is an im- 
portant recession of the shore to the west of Victoria 
Land, which may be a broad peninsula. On March 15 
Ross Harbor, Auckland Island, was reached, where the 
other two vessels soon joined the "Discovery." On : 
April 1 Port Lyttleton was entered, and the final re- 
turn to civilization accomplished. September 10 saw 
the "Discovery" again at Spithead, England, after an 
absence of three years and one month. 

The two years of strenuous work were crowned with 
success. The eastern edge of the Antarctic continent 
was traced for 350 miles south of the winter quarters, 
thus completing a fair survey of about 1,000 miles, 
including coastal irregularities, of this shore line ex- 
tending mainly north and south. The explorations of 
the surface of the Great Barrier and the inland con- 
tinental plateau were extensive, notwithstanding ini- 
tial and complete ignorance of sledging and sledging 
methods. The complete survey of the edge of the Ice 
Barrier to where it joins the newly discovered King 
Edward VII. Land, proved that the Barrier has re- 
ceded considerably since the time of Ross. It is not 
considered a land ice-cap, but is believed to be an ice- 
mass afloat on a great sea basin. The extreme south- 
ern dash was made on the surface of this Ross Barrier, 
a huge plain so flat that even slight objects could be 
seen for miles. It is bordered, on one side at least, 
by high mountains, some of which reach elevations of 
12,000 to 15,000 feet, and these continued as far as 
could be seen from the farthest point south. The opin- 
ion has been advanced that possibly these mountains 
extend over the pole as a continuation of the moun- 
tains of Graham Land and the Andean chain. The 
geographical, meteorological, zoological, and magnetic 
and other physical investigations are of great value, 
and go far to show that the voyage of the "Discovery," 
as Capt. Scott says, "was not undertaken in a spirit 
of pure adventure, and that the members of the expe- 
dition strove to add, and succeeded in adding, to the . 
sum of human knowledge." 



SCIENCE NOTES. 

Hardly any theory is all true, and many theories are 
not all false. A theory may be essentially at fault and 
yet point the way to truth, and so justify its tem- 
porary existence. We should not, therefore, totally re- 
ject one or other of two rival theories on the ground 
that they seem, with our present knowledge, mutually 
inconsistent, for it is likely that both may contain 
important elements of truth. 

A new industry, the making of mattresses, pillows, 
etc., of sponge, has been started in Florida. The 
sponge material is cleansed of all foreign matter by a 
scrubbing process in large tanks of water, then run 
through wringers, and the drying continued by sub- 
jecting it to a cold-air blast. It is then shredded by 
machinery, sterilized, and rendered odorless by chem- 
ical treatment, and subjected again to cold-air drying, 
when it is ready for use. It is claimed that the sponge 
mattresses are only about one-third of the weight, and 
cost only about two-thirds as much as those of the same 
size made of hair, that they are thoroughly springy, yet 
Arm and durable, and that they are especially sanitary, 
the material being non-absorbent of moisture and em- 
anations from the body. A pillow is made measuring 
19 by 26 inches which weighs only one pound, feather 
pillows of the same size weighing three pounds. Other 
articles are a sponge cushion and a toy sponge ball as 
light as an inflated rubber ball. 

The berries of different species of coffee generally 
contain from 10 to 15 grammes of caffein per kilo- 
gramme. M. Bertrand, in a recent communication to 
the Acadfimie des Sciences, shows that there are excep- 
tions to the rule. The coffee of the Great Comaro, to 
which Baillon has given the name of Coffea Hwmblo- 
tiana r does not contain the slightest trace of the alkaloid. 
This exception is the more curious, as this species much 
resembles the ordinary kind, the Coffea arabica. The 
absence of caffein in the coffee of the Great Comaro is 
not due to the influence, either of the soil or of the 
climate of the African island. Analysis of the Coffea 
arabica, cultivated in the same island, has yielded a nor- 
mal percentage of caffein, 13.4 grammes per kilogramme 
of the berries. Other coffees gathered near Diego- 
Suarez in Madagascar, and quite distinct species, ex- 
hibit the same peculiarity, the absence of caffein. This 
fact is not accidental, but a distinct characteristic of 
certain species, previously found only in Madagascar. 

Prof. Moreaux describes in a paper, read at a session 
of the AcadSmie des Sciences, observations on a water- 
spout which passed through the communes of Saint- 
Maur and Champigny on the 28th of August. The di- 
rection was from west-southwest to east-northeast. It 
seems to have been formed to the south of Saint-Maur- 
ice, and passed over a space of about Ave kilometers in 
twenty-Ave minutes, from 10 minutes after 3 o'clock 
to 35 minutes after 3 o'clock in the afternoon. It was 
noticed at the observatory of Saint-Maur when it had 
completed about half of its course. Its passage was ac- 
companied with a sound which is described as resem- 
bling that of a battery of artillery drawn on the gal- 
lop over a paved street. At the base of an extended 
nimbus hung the reversed cone characteristic of phe- 
nomena of this kind. The barometer, 11 millimeters 
lower than the day before, stood at 745 millimeters at 
an altitude of 50.3 meters, at 5 minutes after 3 o'clock, 
when the fall was increased. A strong wind was then 
blowing from the south-southwest. The temperature 
was 15 deg. C. These two conditions did not change. 
The waterspout passed to the north of the observatory 
within a distance of about one kilometer. It was pre- 
ceded by a storm, and followed by a shower. 

The ordinary methods for the determination of re- 
fraction, of which the influence is so considerable in all 
astronomical measurements, are attended with great 
difficulties. Observations must be accumulated during 
a course of years, and at the same time estimates must 
be made of the multiple effects of the numerous causes 
that may intervene in measurements taken by means 
of meridian and other similar instruments. M. Loewy, 
who has studied this subject closely, pointed out sev- 
eral years ago two methods by which the inconve- 
niences might in great part be 'avoided. They were 
based on the comparison of the stellar distances by the 
use of a special compass, of which 'the* opening remains 
constant; this consists of 'two mirrors cut from the 
same block of glass in prismatic form. With the aid of 
this optical apparatus before the objective of an equa- 
torial, the distance between two r stars may be deter- 
mined, whatever the size, with much precision. The 
constant of refraction may be deduced under certain 
conditions. In a new communication to the Academie 
des Sciences, he has recently made known an improved 
method free from the practical imperfections of the 
previous theoretical solutions. By means of a single 
prism the refractions can be exactly measured at all 
zenithal distances, by taking advantage of the fact 
that the apparent distance between two stars is not 
diminished by the effect of refraction, provided the 
vertical circle of one of the stars is perpendicular to 
the arc of the great circle which joins them. 
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HOVEL METHODS OF DETERMINING THE AMOUNT OF 
ATMOSPHERIC DUST. 

BT DR. ALFRED GRADENWITZ. 

Many methods have been suggested to ascertain the 
amount of dust contained in air of large cities. The 
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Preparing the Dust-Collecting Plates. 

best known of these consists in drawing a certain 
amount of air through a cotton or glass wool filter, and 
in weighing the filter before and after the operation. 
This, as well as many other processes identical in prin- 
ciple, are not of much value because of the great dif- 
ferences in the specific gravity of dust particles. Air 
containing little dust but including many mineral com- 
ponents or even dust from heavy metals might for in- 
stance result in an increased weight of the filter, 
whereas but a slight increase would result from the 
absorption of light organic matter. Moreover, it re- 
quires many hours to draw in an amount of dust sus- 
ceptible of weighing. 

In other processes the number of the dust particles 
is calculated, for which purpose an apparatus is em- 
ployed by means of which the air is drawn against a 
plate lined with a moist substance, after which the 
adherent dust particles are counted by the aid of a 
microscope. Their number for each liter of air is 
ascertained from the averages found for a number of 
sections, multiplying the number of sections by the 
average and dividing by the number of liters of air 
which traverses the apparatus. 

An interesting method invented by John Aitkens is 
based on the observation that water is separated, as 
cloud from air saturated with steam only when dust 
particles are present. 

An especially simple and practical method has been 
recently invented by Dr. Vomer, of Leipsic, and Prof. 
F. Hofmann. This method is also based on the 




counting of dust particles. Weight is not considered. 
In constructing his apparatus, Dr. Vomer availed 
himself of the fact that the dust deposited on polished 
black surfaces is easily seen. As neither polished 
ebony surfaces nor dark glass plates were available 
for his purposes, owing to the fissures revealed under 
the microscope, Dr. Vomer decided on preparing spe- 
cial plates to be used for the deposition of dust. After 
melting a blackened resinous substance, a certain 
amount of it was applied to a glass plate and allowed 
horizontally to solidify. On observation under the 
microscope, the fresh surface was seen to show an abso- 
lute uniformity and perfect polish. Though ordinary 
daylight was quite, sufficient for an observation of these 
dark plates, there was the disadvantage of the incon- 
stancy of illumination, the details being seen more dis- 
tinctly in the case of illumination by sunlight than 
with dim daylight. Dr. Vomer therefore used 
an incandescent gas lamp placed at a certain dis- 
tance from the microscope, the light being concen- 
trated by a large convex lens, so as to have the 
focus fall on the surface of the dark plate. The 
distance of the lens from the microscope being 
kept constant, the surface illumination thus ob- 
tained showed a strictly constant intensity, the 
light striking the plate at an angle of about 37 deg. 
If a fresh resinous surface be observed under the 
microscope, some strongly refracting points will 
be found to spring up gradually in ever-increasing 
numbers, these points being nothing else than dust 
particles coming down from the air. The whole 
plate thus assumes the appearance of a star-lit sky, 
the suddenly appearing particles reminding one of 
shooting stars. It may be remembered that the 
above outfit is quite similar to the ultra-microscope 
constructed by Siedentopf and Zsigmondi. Experi- 
ments showed the dust particles to be fixed in posi- 
tion by the resinous mass. 

Now, in order to keep the resin plates free from 
dust up to the moment the experiment is started, 
Dr. Vomer placed a glass ring % millimeter in 
height on the semi-liquid resinous mass, and on 
which was placed a watch glass freed from any 
dust by heat, the space between the glass ring and 
watch glass being filled with vaseline. 

Before beginning an experiment, the watch glass 
is removed with a pincette and exposed for ten 
minutes, after which it is replaced in position, the 
resin plate observed under the microscope and the 
number of dust particles per square centimeter calcu- 
lated. 

According to a modified process, Dr. Vomer has tried 
to ascertain the amount of dust contained in each liter 
of air by the aid of airtight boxes lined with 
vaseline and kept closed for at least twenty- 
four hours, during which time the dust from 
the inclosed air is entirely fixed on the walls 
and at the bottom. When placing a newly- 
opened resin plate at the bottom of the box 
before the experiment is begun, the dust can 
be readily gaged under the microscope. 

Dr. Vomer has used his process in exten- 
sive experiments, intended mainly to ascer- 
tain the percentage of dust in the air of 
dwelling rooms, on streets, public squares, in 
parks as well as in schools, auditories, gym- 
nasiums, and the like. 

Experiments on the composition of the air 
of Berlin streets have been recently carried 
out at several places where dust collectors 
mory than 2 meters in height were installed. 
As no official data have so far been made 
public, we are unable to state what method 
has been used. Anyhow, these dust collec- 
tors were round sheet metal boxes more 
than 50 centimeters in height, the cover of 
which remained open and was allowed to 
receive the dust kept in suspension in the 
air. Some time afterward the sheet metal 
box was closed and taken to the chemists, 
who analyzed the dust contained in the col- 
lectors. It was intended by these observa- 
tions mainly to ascertain what bacilli and 
what amounts of substances prejudicial to 
the organs of respiration are contained in 
the dust. 

As, however, these experiments were soon 
abandoned, without any report being pub- 
lished, it would rather seem as though the 
apparatus was not efficient enough to war- 
rant the anticipated results. 

The writer is indebted for part of the 
above particulars to Dr. K. Stich, of Leip- 
sic, who has carried out extensive experi- 
ments with the Vomer dust-gaging outfit, 
mostly in connection with a spraying appar- 
atus constructed by himself for the laying 
of dust in large halls. 



Lightning Stroke and Magnetism. 

The recent researches made in Italy by G. Platania 
show the magnetizing effect of lightning discharges 
upon volcanic rock. M. Polgheraiter found that in the 
volcanic regions a certain number of highly magnetic 
points or areas could be located, and here the effects 
of lightning were also observed, so that the magnetizing 
effect seemed to be due to this cause. However, the 
same points had never been investigated both before 
and- after the lightning stroke. The writer com- 
menced researches upon the magnetism of rocks from 
the Etna, and tried whether the wall of a house which 
was built of blocks of basaltic lava and brick showed 
any magnetic effect, but this was too small to be ap- 
preciable. On the 20th of September last a severe 
storm caused the fusion of a telephone wire, leaving 
the earth wire which ran down along this wall intact, 
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The Experimental Outfit for Testing Street Dust. 

and the lightning discharge must have passed down 
this wire. The next morning he found that the corre- 
sponding part of the wall showed a strong magnetic 
effect for a distance of 6 inches, having the north pole 
to the left. The discharge current must have thus 
been directed from the bottom to the top. During the 
same storm, lightning struck Sig. Frorini's residence, 
causing some damage. The lightning rods of copper 
are held on insulators about 6 inches from the wall. 
The house is a new one, and had never before received 
a lightning stroke. While the lava blocks forming the 
wall which lie far off show scarcely any magnetic ef- 
fect, when we come near the lightning rod the action 
of the wall upon the needle is seen at 10 feet distance. 
It seems remarkable that such strong effects are pro- 
duced by an insulated wire lying so far from the wall. 



The Current Supplement. 

The current Supplement, No. 1570, opens with a con- 
tinuation of our Paris Correspondent's observations on 
the Paris Automobile Show. One of the largest exam- 
ples of the application of suction gas engines to the 
propulsion of boats for river navigation is furnished 
by the German vessel "Lotte." This craft, which is 
driven by producer-gas engines, is fully described and 
illustrated. Lieut. H. J. Jones's splendid monograph 
on armored concrete is continued. Dugald Clerk, one 
of the world's greatest gas engineers, discusses in a 
most lucid and authoritative manner the problem of 
the gas turbine. The human organism has often and 
aptly been compared with a fine piece of machinery. 
An excellent article graphically illustrates how true 
this simile is. Rear-Admiral George Melville, former 
Chief Engineer of the United States Navy, discusses 
liquid fuel for naval and marine purposes. The imita- 
tion of geological phenomena by means of various ex- 
perimental arrangements is undoubtedly a great help 
to the teacher. How simple apparatus can be con- 
structed which will excellently demonstrate the effects 
which have been produced by various geological causes 
is told in a well-illustrated and thorough article. Of 
interest to the naturalist are brief but instructive de- 
scriptions of the bee louse, and the habits and life his- 
tory of a social spider. 



The Dust Collector Set up in a Prominent Square in Berlin. 
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It is estimated that the annual consumption 
of coal in New York is fifteen and one-half 
million tons. 



The Award ot tile Fritz Medal. 

The second award of the John Fritz medal has been 
made to George Westinghouse. This medal was estab- 
lished by the professional associates and friends of 
John Fritz, of Bethlehem, Penn., on August 21, 1902, 
his eightieth birthday, to perpetuate the memory of his 
achievements in industrial progress. 
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THE BATES PLAN FOB LOCK AND LAKE 
CANAL AT PANAMA.— II. 

In the construction of a canal at 
Panama, there are three primary con- 
siderations which surpass all others in 
importance. They are: 

1. To control the Chagres River and 
find some safe means of passing its 
enormous floods down to the sea with- 
out interfering with the canal. 

2. To strike such a fine balance be- 
tween the many competing advantages 
of the various types of canal possible, 
that the particular plan adopted shall 
represent the best average of certain de- 
sirable qualities in a canal of this char- 
acter. That is to say, it must be built 
within a reasonable time, for a reason- 
able sum, and with such due regard to 
engineering requirements that there 
must not be the shadow of a doubt as 
to its permanent stability. Moreover, 
the transit of the canal, as completed, 
must be made in the least possible time 
consistent with its possession of the 
above desirable qualities. 

3. The third consideration, which in 
some respects is the most important of 
all, is that of finding the best method 
of disposal of the enormous amount of 
material excavated from the prism of 
the canal. 

The plans herewith presented of Mr. 
Lindon W. Bates, a hydraulic engineer 
and contractor of world- 
wide reputation, are of 
particular interest, for 
the reason that he has 
taken up the study of 
the Panama Canal prob- 
lem from the standpoint 
of an individual and un- 
biased technical observ- 
er. After a most ex- 
haustive study of the 
subject, in which he 
went carefully into the 
history of the delibera- 
tions of the many techni- 
cal bodies that have stud- 
ied the Panama Canal 
problem, Mr. Bates made 
a personal visit to the 
Isthmus, and on his re- 
turn wrote an elaborate 
work-.. reviewing the his- 
tory and present status 
of the problem, and out- 
lining the scheme which 
he considers to be the 
best adapted to the situ- 
ation. It is the purpose 
of the present article to 
give such a digest of this 
work, that the essential 
features of Mr. Bates's 
plan may be made clear 
to the non-professional 
public. 

I. Control or the 
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It is proposed to abandon swampy Colon and build a new town on the hill opposite Mindi. 

Map Showing Fresh-Water Lake and New Harbor at Atlantic Terminal of 

the Canal. 




PffortLE or the Canal 



Time necessary to construct, eight years. Total cost, $125,000,000. 

Plan and Profile of the Proposed Lake-and-Lock Canal. 



Chagres : A glance at the accompany- 
ing map of the Panama Canal shows 
that it is located across an isthmus, 
about 40 miles in width, which is trav- 
ersed by certain ranges of hills, that 
run approximately parallel with the 
coast, dividing the isthmus into a series 
of rather narrow valleys. The princi- 
pal range of hills is the main Culebra 
divide, which extends parallel with the 
Pacific coast at a distance of about 10 
miles therefrom. The slope from this 
divide toward the Pacific is drained 
principally by the Rio Grande, which 
enters the Pacific near Panama at the 
western terminus of the canal. The 
drainage of that part of the isthmus 
lying between the Culebra divide and 
the Atlantic is carried to the sea by 
the River Chagres, which at first flows 
parallel with the divide in a southwest- 
erly direction, until it strikes the axis 
of the canal at Gamboa, where the river 
swings abruptly to the right and re- 
ceives, on its way to the Atlantic, the 
drainage of several other streams, two 
of which are of considerable importance, 
namely, the Gatuncillo, which flows 
down from the northeast through a val- 
ley that lies approximately parallel with 
the upper valley of the Chagres, and the 
Trinidad, which flows into the Chagres 
from the southwest. Under normal 
conditions these' rivers present no great 
activity, the Chagres 
being in the lower 
levels somewhat . slug- 
gish; but under the influ- 
ence of the tremendous 
downpour of tropical 
storms, the rivers be- 
come gorged with the 
waters of a mighty flood, 
the Chagres itself having 
been known to rise be- 
tween 30 and 40 feet in 
48 hours' time. 

Now, for the safe and 
convenient navigation of 
a ship canal, it is abso- 
lutely necessary that 
there shall be no cur- 
rents of a greater velo- 
city than iy» miles an 
hour; and hence it is ob- 
viously impossible to 
permit the Chagres floods 
to pour into the canal 
itself. Mr. Bates's pro- 
posal contemplates • the 
formation of a series of 
massive sluice dams, of 
the same character as 
those used so success- 
fully in controlling the 
floods of the Nile at As- 
souan. One of these 
would be built across the 
upper Chagres valley at 
Alhajuela, about 9 miles 
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The dotted outlines show the great increase In size of steamships . 



Section of Proposed Forty-toot Canal, Showing One of the New 
Cunarders Passing Through. 

THE BATES PLAN FOR LOCK AND LAKE CANAL AT PANAMA.— II. 



The new town Bite would be formed by filling in pari of the harbor with the material excavated from the Culebra cut. 

Map of the Proposed Terminal Lake, Harbor, and New Town Site of Panama. 
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above Gamboa; another would be built at Gamboa, 
where the Chagres first meets the line of the canal; 
the third would be built near the mouth of the Chag- 
res on the Atlantic; and the fourth at the mouth of 
the Rio Grande on the Pacific. The impounding dam 
at Gatun would be solid and discharged by a spillway 
or barrage. 

Now, the gates in the sluice dams at Alhajuela and 
Gamboa would normally be left open, and the basins 
back of them empty. But in times of flood the gates 
would be partly closed and the dams allowed to All 
with the excess, their joint capacity, and in fact the 
capacity of the Gamboa dam alone, being far more 
than enough to take care of any single flood. When 
the flood had passed, the sluice gates at Gamboa would 
allow the impounded flood waters to discharge slow- 
ly into the canal, half of the water flowing toward 
the Pacific and the other half toward the Atlantic, the 
amount being regulated so that it would not produce a 
current of over 1% miles per hour in the canal. The 
sluice gates in the barrages at the Atlantic and Pacific 
terminals of the canal, would be so regulated as to 
maintain at all times a predetermined depth of water 
in the central and terminal lakes. 

II. The Lake and Lock Project: The feature of 
Mr. Bates's plan which distinguishes it sharply from 
the plans that have preceded it, is the free use which 
he makes of the system of canalization by means of 
impounded artificial lakes. The method is not a new 
one as applied to the Panama problem, for it was sug- 
gested during the earlier studies of the question by 
the French engineer, Godin de Lapinay; and, later, 
it figured in the emergency plans for the quick com- 
pletion of the canal, which were drawn up by the 
French when it became apparent that they were unable 
to put through a canal at sea level. No one, how- 
ever, has attempted the canalization of the Chagres 
and Rio Grande rivers on the bold scale that is pro- 
posed by Mr. Bates. Of the three alternative plans 
which he offers, we have selected the one known as 
Plan B, which contemplates the use of four locks with 
two levels, and the formation of three large fresh-water 
lakes. The central lake (Lake Chagres) is formed by 
the construction of a dam at Gatun which serves to 
hold the water at a level of 62.5 feet above the mean 
sea level. In the Chagres lake the channel would be 
excavated along the bottom to a depth of 40 feet and a 
bottom width of 150 feet. The waters would back up 
the Chagres valley for a distance, measured along the 
ship channel, of about 20.6 miles. From this point the 
canal would be excavated, at the same surface level of 
plus 62.5, through the foothills and the main range of 
the Culebra divide for a distance of 10.5 miles to 
Pedro Miguel, where there would be a lock. This 

stretch from Gatun to Pedro Miguel, about 31.1 miles 

v 
In length, would constitute the summit level, 20.6 miles 

of- it consisting of lake navigation, and 10.5 miles 
only consisting of canal proper, bounded by nearly 
parallel banks. The remainder of the canal, both on 
the Pacific and Atlantic sides, would be formed by cre- 
ating two large terminal lakes with their surface held 
at an elevation from 26.5 to 33.5 feet above mean sea 
level, and dredging out the ship channel to a depth of 
40 feet and a bottom width of 150 feet. 

These two great terminal lakes are, perhaps, the 
most attractive feature in Mr. Bates's plan; for they 
not only serve to greatly reduce the amount of neces- 
sary excavation, but by flooding the swampy land 
lying adjacent to the canal termini they assist in the 
improvement of sanitary conditions. By referring to 
the accompanying maps showing the terminal harbors, 
it will be seen that the topography of the country 
lends itself admirably to the construction of these 
dams, for in each case the rivers, as they approach 
the ocean, pass through a natural depression of incon- 
siderable width formed in the ridges that extend 
approximately parallel with the coast line. 

■III. Terminal Harbors: The provision of terminal 
harbors and safe entrances is an important feature in 
any great ship canal such as this, and in the plans 
under consideration it has received particular atten- 
tion. As stipulated by the act authorizing the con- 
struction of the canal, these harbors should provide 
secure military and naval bases. By reference to our 
map of the Pacific terminus, it will be seen that break- 
waters are designed whose arms are to inclose the 
whole harbor of Panama and La Boca, and extend from 
the mainland to the islands that face the entrance. 
As these breakwaters would be built of the rock exca- 
vated from the canal, they would represent but little 
additional cost over that which would be involved if 
the excavated material were wasted at sea. The loca- 
tion of the canal is changed from the curved line of 
the old location to a straight line which extends from 
the upper end of the terminal Panama Lake, straight 
out through the harbor entrance, as shown on our 
map. It passes through locks which will be built adja- 
cent to the barrage on good rock foundation in the 
Ancon-Sosa Saddle; while to the southwest, beyond a 
stretch of rising ground, is the dike, less than a mile 
in length, which serves to impound the waters of 
Lake Panama. At the Atlantic end a similar provision 



of breakwaters serves to form a sheltered harbor at 
the entrance to the canal, and advantage is taken of 
depressions in the topography of the hills near the 
coast by placing the canal entrance, the barrage, and 
the locks in one depression, and the impounding dike 
in the narrow valley of the lower Chagres. In this 
harbor also the alignment of the canal will be straight- 
ened and its length proportionately reduced. The cre- 
ation of these two harbors, coupled with the large 
fresh-water lakes adjoining them, will provide such 
extended facilities for the safe harboring of ships, 
both of the navy and the mercantile marine, that it is 
not possible for any increase in future canal naviga- 
tion to cause congestion at these points. 

IV. Disposal of Excavated Material: One of the 
greatest problems, if not the most important, is the 
disposal of the enormous amount of excavated mate- 
rial, chiefly from the Culebra cut. In the plans under 
consideration, Mr. Bates brings the bulk of the Culebra 
excavation down to the Pacific coast, and dumps it 
inside the big harbor formed by the breakwaters above 
referred to, until a large area of the harbor, several 
square miles in extent, has been filled in and brought 
well above high-tide level. Upon the site thus formed 
he would build a greater Panama, providing a splendid 
and healthy site for the great growth which must take 
place in this important terminal city. At the Atlantic 
terminus he advocates the abandonment of the old town 
of Colon, and the creation of a new town, to be called 
Balboa, on the easterly slope of the hill that flanks 
on the west the locks and barrage at the canal en- 
trance. From a naval standpoint the harbor facilities, 
as thus presented, are very attractive, inasmuch as 
fresh-water naval stations can be formed back of the 
hills of the coastal ridges, and the protection of the 
ships' bottoms against marine growth, which is one of 
the advantages of a fresh-water harbor, gives to this 
feature of the plans a decided military value. 

V. Water Supply and Lockage: It is claimed, and 
with much show of reason, that the important question 




ARRANGEMENT OF THE AERIALS FOR DIRECTING THE 
MESSAGES. 

of water supply for lockage purposes, in view of the 
great increase in vessel dimensions, has never received 
the careful attention which its importance demands. 
Mr. Bates considers that with the great growth in ton- 
nage passing through the canal, which is certain to 
occur as the years go by, the mere creation of a single 
storage basin in the upper Chagres valley would not 
provide, especially in the dry season, a safe reserve 
for lockage. This is shown by the following figures: 
The three dry months of the dryest year in which 
gagings have been taken at Bohio show an average dis- 
charge of 742 cubic feet per second. By moving the 
impounding dam from Bohio to Gatun, the waters of 
the Trinidad and Gatuncillo become contributory to 
the water supply, and the average flow in a dry sea- 
son for the same months of these rivers, added to 
that at Bohio, shows that there would be never less 
than 1,000 cubic feet per second available. It is as- 
sumed that the early traffic, when the canal is open, 
will amount to 7,279,000 tons, the lockage for which 
would require a flow of 306 cubic feet per second. 
Evaporation from the lakes will account for 280 cubic 
feet per second, leakage will equal 257 cubic feet per 
second, making a total of 843 cubic feet per second 
that is necessary to maintain the canal at its proper 
levels. This will give a surplus for the three dry 
months of at least 157 cubic feet per second. Now, if 
we eliminate waters coming in from the lower Chagres 
tributaries, it can be seen that instead of a surplus 
there would be a shortage of lockage water. Hence 
the importance of the inclusion of the drainage of the 
two tributaries of the Chagres above referred to in 
the total available supply of lockage water. When we 
consider the possibilities of storage in the navigated 
lakes and canal, it is evident that the transit capacity 
is- far more than is likely to be required for many 
generations to come. 

VI. Time or Transit: The most surprising claim 
made on behalf of the lake and lock project is, that 
the time of transit through the canal would be consid- 
erably less than if it were built at sea level. This 
is based on the fact that large ships in passing 
through a canal inclosed by banks, must proceed at a 
much slower speed than when they are steaming 



through a channel dredged in a navigable lake. It is 
claimed that the average speed through a sea-level 
canal could not exceed, safely, 4.23 miles per hour, 
including the time lost at the tidal lock on the Pacific, 
whereas in the lake and lock canal a speed of 7.08 
miles per hour would be practicable. The higher speed 
in the waterway would more than offset the time lost 
in passing through the extra locks, so that the total 
transit time for the sea-level canal would be 12.39 
hours, whereas for the lake and lock canal the time 
would be only 8.89 hours. The slow speed necessary 
in a canal inclosed by banks is due to the fact that, if 
a certain speed is exceeded, a ship, should it swerve 
from its course, has a tendency to swing, with acceler- 
ated turning movement, into either bank before the 
rudder can control it. This is due to the fact that the 
. water cannot escape freely around the hull in a con- 
stricted channel as it can in a lake channel, where 
only the lower few feet of a ship's hull is in the chan- 
nel and the body of the ship is in a wide expanse of 
water. 

VII. Time and Cost of Construction: The erec- 
tion of the impounding dikes and the barrages and the 
locks would be simplified by the fact that a good indu- 
rated clay rock exists at the selected sites, and that 
no difficulty would be experienced with the founda- 
tions. The creation of the inland lakes greatly reduces 
the total amount of excavation, which is brought down 
to a total of 118,430,000 cubic yards, as compared with 
an estimated total of 300,000,000 cubic yards for a sea- 
level canal. The estimated total cost is $125,000,000; and 
allowing from a year to a year and a half for designing 
the special plant that would be required and placing 
it upon the ground, it is estimated that the canal 
would be opened for navigation by the year 1915. 

That the author of the above-described plan has 
the courage of his convictions is shown by the fact 
that he is prepared to put in a bid for constructing the 
whole canal at the rate of $3,125,000 per mile, reckon- 
ing the canal as 40 miles in length, to be completed 
under a guarantee in eight years. 
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BRAUN'S NEW METHOD OF DIRECTING WIRELESS 
MESSAGES. 

BT A. FREDERICK COLLINS. 

The first attempts toward directing wireless tele- 
graph messages were made by William Marconi some 
little time before he had evolved his aerial wire sys- 
tem. His apparatus consisted of a small induction coil 
fitted with a battery to supply the initial energy, a key 
to break up the current into the alphabetic code, and a 
Righi oscillator for radiating the energy in the form of 
electric waves. In this case the oscillator was 
mounted in the focal line of a cylindrical parabolic 
reflector the length and opening of which was double 
the length of the wave emitted from the oscillator. 
This arrangement permitted the waves to be concen- 
trated into a beam which could be projected - in any 
desired direction. The receiver consisted of a resona- 
tor formed of two plates of metal with a detector con- 
nected to and interposed between them; this was like- 
wise placed in the focus of a similar parabolic reflector 
the opening of which was oppositely disposed to that 
of the transmitting reflector. With this combination 
it was possible to concentrate the waves into a beam, 
but the scheme was not practicable, at least over any 
considerable distance, since the oscillator and resona- 
tor systems were so limited in size that the emitted 
wave lacked the requisite amount of energy to be of 
commercial service. 

In the Scientific American of October 7, 1905, the 
writer described a system for directing electric waves 
invented by Alessandro Artour, Of Italy, who by an 
ingenious arrangement of the spark-gap spheres and 
aerial wires was enabled to obtain circularly and ellip- 
tically polarized electric radiations, thus forming rays 
capable of being propagated in any direction and 
without the use of grids to reflect them. Considerable 
success has attended these experiments, messages hav- 
ing been transmitted over 300 kilometers, while an- 
other station less than 100 kilometers distant and out- 
side the effective line could not receive them. 

Prof. Ferdinand Braun, of the Strasburg Institute, 
has recently brought out a new method for directing 
wireless messages in which it is not necessary to 
bunch the waves into a ray. His method is based on 
the theory of wave intensification and rarefaction by 
interference. Thus, assuming that two aerial radiat- 
ing wires are tuned to the same period of oscillation 
and are energized by currents from' the same oscilla- 
tor, it should not be difficult to obtain interference 
phenomena provided the oscillations set up in one of 
the aerials have a phase difference of a small fraction 
of a second from those of the other. 

While the time difference required between the two 
series of oscillations is exceedingly small, yet it is not 
easy to tune both oscillations to the same period and 
yet differentiate the time sufficiently to produce a lag 
necessary to bring about the desired interference. 

This was finally accomplished in the laboratory by 
throwing the two series of oscillations out of phase 
by means of an inductance inserted in one of them 



February 3, 1906. 



Scientific American 



in 



near the spark gap. The results on this small scale 
seemed to agree fairly well with the theory on whicl? 
it was based and it was decided by the investigator to 
try out the system under conditions that prevail in 
practice, i.e., using loftier air wires and grounding the 
complementary terminal of the spark gap. 

The place selected for making the out-of-door tests 
was the polygon military drill grounds at Strasburg. 
Three different stations were set up within this limited 
space, one for sending and the other two for receiv- 
ing. At the transmitting station, instead of the usual 
aerial wire there were three radiating wires arranged 
at equidistant points from each other around the build- 
ing and several meters from it. The aerials were sus- 
pended from the tops of their respective masts in the 
usual manner. The lower ends of these wires led into 
the building which housed the transmitting apparatus. 
The lower terminals of all the aerials were connected 
to one side of the spark gap, the opposite side of the 
latter being connected to the earth in the ordinary 
way. Now, when the disruptive discharge took place, the 
aerials a 6 c were energized by the oscillations thus set 
up, but while the oscillations in the aerials .6 c were 
exactly in step, those in a lagged slightly, due to the 
added inductance near the spark gap; yet the values 
of inductance and. capacity remained identical, so that 
the length of the waves emanating from each remained 
constant. When all the aerials were emitting waves, 
those radiated by a would, in virtue of the fact that 
it was out of phase with 6 and c, set up an interfer- 
ence, with the result that an electrical shadow was 
cast in a direction at right angles to the plane of the 
aerial wires & and c, and hence the radiation of waves 
in that direction was a minimum. Oppositely, if the 
oscillations in the aerial a were made to take place in 
advance of those occurring in 6 and c, provided the 
difference in time was rightly proportioned, then a 
wave more or less amplified would result and its propa- 
gation would be in the direction previously stated, 
while the shadow due to the interference of the waves 
on 6 and c was projected from the rear of a. 

In this system of amplifying the waves in one direc- 
tion and diminishing them in another, the greatest 
difficulty seems to grow out of the fact that it is of 
the utmost importance to time the period of oscillation 
with absolute precision; and when it is stated that 
this difference of phase amounts to approximately only 
one ten-millionth of a second, it will be seen that the 
adjustments of the co-efficients are of an extremely 
delicate nature. Prom Prof. Eraun's experience with 
high-frequency oscillations he concludes that the differ- 
ence in time between the phases of the aerials can be 
adjusted to within one two-hundred-millionth part of 
a second, or more popularly expressed it would amount 
to a difference of only one second in six years. 

Two or three years ago the scheme was tried to form 
a parabolic reflector of gigantic proportions by arrang- 
ing a number of aerial wires around a radiating aerial 
wire so that the latter would be in the focal line. This 
arrangement failed to produce the desired results, 
since the wires thus placed permitted much of the 
energy to be lost through dispersion. Prof. Braun 
investigated the reflection of wires on a scale suf- 
ficiently large to show its utter impracticability. He 
employed waves having a length of 120 meters and 
placed the radiating aerial wire a distance of 3 meters 
or a quarter of a wave-length from the reflecting wires, 
which had an opening equivalent to the length of the 
waves to be emitted. 

By utilizing the three-wire system the large and 
complicated reflecting-wire scheme is eliminated, the 
distance of transmission is increased and, what is 
equally advantageous, it is possible to direct the mes- 
sages in any one of six directions. Without removing 
a single connection the waves can be sent in either 
one of two directions by merely increasing or decreas- 
ing the frequency of the oscillations in a so that these 
will be a ten-millionth of a second faster or slower 
than the currents that surge through 6 and c. By 
changing the relative phase values of a 6 c, it is obvi- 
ous that any of six different predetermined directions 
can be obtained at pleasure. 

In the recent experiments made by Prof. Braun and 
his co-workers, while messages were being transmitted 
in one direction and received by a station in line with 
it, a second receiving station at right angles to the 
line of propagation, though much nearer the transmit- 
ter than the first, was not affected. 

Should it prove of advantage to transmit in more 
than six directions, Ave wires would be used, with the 
result that any one of ten stations, assuming they 
were located at equidistant points about the transmit- 
ting station, could then be communicated with to the 
exclusion of all the others. The maximum distance 
covered in these preliminary trials was 1.3 kilometers; 
it is stated, however, that a commercial test is to be 
made at an early date. 



On her return trip the Cunard turbine steamer "Car- 
mania" steamed on an average 17^ knots. During the 
whole voyage she met with persistent head winds. Her 
best day's steaming was 430 toots. 



THE SOLDIER-MOUNTAINEERS OF ITALY. 

BY WILLIAM G. FITZ GERALD. 

It is difficult for us who have practically no fron- 
tiers at all to realize the conditions that obtain in 
the Old World, where comparatively small nations ad- 
join one another like the squares on a chessboard; the 
boundary line in many cases being purely imaginary, 
and beyond it commencing a new language and a new 
country, with totally different manners and customs. 
In many places, however — as, for example, at the 
Pranco : Spanish frontier, and also between Italy and 
Switzerland, and Switzerland and Austria — the bound- 
ary between the nations consists of a stupendous wall 
of snow-clad mountains; and as invasion is to be 
feared even across the lofty passes (did not the mighty 
Napoleon himself cross the great Alps with an army, 
carrying dismay and terror into Austria?) there are 
in European armies whole regiments that are carefully 
trained to fight literally "above the clouds." In other 
words, they combine the strength, endurance, and skill 
of the most intrepid Swiss Alpine guide with the 
ordinary profession of soldier. And there is nothing 
more interesting than to watch the maneuvers of these 
soldier-mountaineers — say, at Andermatt in Switzer- 
land, or Aosta on the Italian side of the Great St. 
Bernard. 

Andermatt is a village lying over 4,000 feet above 
the lower end of Lake Lucerne, and here will be found 
the headquarters of the Swiss Alpine troops, whose 
maneuvers should be seen to be believed, so daring 
are they, and so astonishing the spectacles presented 
by long flies of panting men, small as flies on the wall 
of some terrible precipice, yet dragging literally inch 
by inch some big field gun up a tremendous slope by 
means of pulleys and hemp cables. One notices that 
these infantrymen are provided with alpenstocks and 
coils of silk rope, as well as snowshoes, ski, and other 
paraphernalia which we usually associate with the 
pleasure tourist in the high Alps — say at Chamounix, 
Zermatt, Grindenwald, or some other popular climbing 
center of the "Playground of Europe." 

Their signaling is done from rock to rock by means 
of huge painted linen disks, held upon the outstretched 
arms of the signaler. The wounded are carried 
strapped "pick-a-back" fashion on a curious kind of 
easel-backed chair, fastened on the stalwart backs of 
their comrades. It is a fact that these troops maneu- 
ver literally "above the clouds"; and there is no more 
impressive spectacle than a Sunday morning service in 
some little icy recess at nine or ten thousand feet, 
when the chaplain of the regiment mounts into a rude 
portable pulpit, and discourses upon the wonders of 
the Almighty to the assembled soldiers who are shiver- 
ing in their furs, even though it be July or August. 
At one side of the pulpit are the members of the band, 
and these play the hymns which reverberate through 
the awful desolations of glacier and snow-peak, gloomy 
gorge, and sky-piercing pyramid. 

The Italian Alpine troops are in some ways still 
more remarkable. Indeed, I doubt whether as a whole 
any army in the world goes through such curious 
maneuvers as that of Italy. I have seen a prince of 
the House of Savoy — H. R. H. the Count of Turin — 
plunging into the River Arno at Florence at the head 
of his hussars, and the entire regiment swam across, 
each trooper with his arm about his trained charger's 
neck. I have also seen the same high commanding 
officer ride his regiment straight into the sea at Viar- 
reggio; for it is necessary to accustom both cavalry- 
men and the mounts to the negotiation of deep water, 
against the time they may find themselves in an 
enemy's country with all the bridges destroyed. 

As one leaves the Swiss town of Martigny, and be- 
gins the long, toilsome ascent of the Great St. Bernard 
Mountain, one looks forward to reaching the Italian 
frontier at Aosta, by way of the far-famed hospice of 
St. Bernard, whose dogs and monks are a household 
word the world over. At the side of the lake near the 
hospice, a few stones mark the Italian frontier. As 
we descend, the scenery assumes a soft Italian charac- 
ter, and the awful desolation of Mount St. Bernard 
gives place to walnut groves, chestnuts, vines, and 
fig trees. Soon the southern spurs of Monte Rosa ap- 
pear; and just before we enter Aosta, the pass is alive 
with soldiers. Some of them are marching on ski 
over the frozen snow; others again are glissading 
down steep slopes. 

The little town lies about 2,000 feet above sea level, 
and is surrounded by ancient walls flanked with tow- 
ers. On every side rise great mountains, like the 
10,000-foot Becca di Nona, and the Mont Emilius, 11,670 
feet. Aosta is an admirable climbing center, not only 
because the Italian Alpine troops have their headquar- 
ters here, but also because various Alpine clubs have 
built refuges and cut paths up colossal mountains, 
which would otherwise be inaccessible to any living 
creature save the Alpine bear and the chamois. 

Aosta is filled with military barracks, and in these 
as well as in the open squares one sees embryo soldier- 
mountaineers in the making. Here is a party of re- 
cruits, half extended on the ground leaning on their 
left arms, while their right are high in the air, raising 



and lowering big weights. This exercise is to develop 
the muscles of arm and back for the long, tedious 
climb over high, snowy mountains, and across slippery 
glaciers abounding in treacherous crevasses, which 
may be covered by an insidious layer of snow, liable to 
give way at any moment after a burst of sunshine. 

One great idea is to accustom these men to hauling 
and pulling; for while Alpine troops are on the march 
it is obvious they cannot take any pack animals with 
them, much less commissariat wagons. Each man is 
heavily burdened with rifle, bayonet, two or three hun- 
dred rounds of ball cartridge; several days' rations, 
a steel-pointed alpenstock, some silken or hemp ropes, 
snowshoes or ski, blankets, and other items, which in 
themselves make up a serious load, to be carried up 
great mountains by paths which to the uninitiated look 
only fit for goats. 

And yet, on top of all this equipment the Italian 
soMier-mountaineer is required, on occasion, to take 
over parts of machine-guns, portable telephones, camp 
utensils, and other articles. Down below, in Aosta, 
pack-mules were loaded up in trains with the barrels 
of mountain howitzers; also with their wheels, sepa- 
rately, and certain shelter-tents, picks and shovels, and 
other implements. These hardy beasts are led as high 
as it is possible to take them, but the troops them- 
selves venture up wild icy precipices of the Alps where 
not even a mule could find foothold. At a certain 
point, therefore, the pack-mules are unloaded and led 
down again to Aosta, after their loads have been dis- 
tributed among the hardy troops, who shoulder their 
added burdens with a smile, grip the ashen shaft of 
their alpenstocks, and scramble up the precipices and 
almost perpendicular crags the best way they can. 
Sometimes the most daring among them will reach a 
point of vantage, and then lower a rope up w,hich his 
fellows are to climb one by one. These soldier-moun- 
taineers are the most wonderful rope-climbers I have 
ever seen in action. It is no small matter for a man 
to climb up a rope at all in the ordinary way;, then 
what must it be when he is loaded with nearly sixty 
pounds' weight of equipment? Down at the barracks 
in the town, all recruits go through regular exercises 
in rope climbing, bearing the whole of their equipage. 

The idea of the whole training is that one day it 
may be necessary to meet an enemy equally daring and 
skillful among these wild Alpine solitudes. For the 
French also have Alpine troops, and one may see these 
indulging in similar strange tactics on the colossal 
Mont Blanc itself. It is a fact that lightly-equipped 
French infantrymen, led by young officers, have gained 
the very summit of the giant of the Alps, which, as 
everyone knows, is n> arly 16,000 feet high and is 
clothed in eternal snov ! 

All these soldier-moujtaineers are crack shots; and 
it is difficult to see how one of the forts held by them 
amid the great granite bowlders and terrible pinnacles 
and spires of the Great St. Bernard could ever be 
forced by an enemy in the face of these troops, who 
would act as scouts, crawling up precipices, and plant- 
ing themselves on wi'd and seemingly inaccessible 
spots, whence they wou d pour an invisible fire which 
nothing could withstand. These Alpine troops, when 
scouting or reconnoitering in the mountains, use a 
curious kind of rifle-rest, formed by three alpenstocks 
and one of the pillows they use at night when they 
sleep in the snow. For, strange as it may seem, these 
men when bivouacking at great altitudes do not trou^ 
ble to put up tents, but merely dig out caverns in the 
vast snow-drifts, and line these with waterproof sheets 
and blankets, and there sleep amid dreary Alpine desof 
lations as comfortably as though they were down oil 
earth in a comfortable city bed. 

The life of the men is magnificently healthy and 
exhilarating, as may be seen by the bright eyes, rosy 
cheeks, and clear complexions of a party of scouts that 
come glissading like lightning down the slopes of 
frozen snow on their long curving ski, guided and sup- 
ported by the alpenstock. The troops also carry Arctic 
sledges for the transport of their "wounded"; and 
sometimes realistic demonstrations are given, when 
one or several men will lie at full length on these 
sledges and be dragged or glissaded over glacier and 
snowfleld. 

Much has been said and written about aerial war- 
fare — I mean between airships provided with ex- 
plosives. This may be i dream of the distant future, 
but nothing is more practicable than a clash between 
the Alpine troops of say France and Italy in the tre- 
mendous mountains of the Haute Savoie, many thou- 
sands of feet above the level of the sea. And just 
consider what that warfare would be! No cavalry, of 
course, no wheeled artillery; but only busy soldier- 
mountaineers clambering by ropes up dizzy precipices, 
hoping to pour their Are from a height. 

Officers, too, shouting commands through mega- 
phones, or using the field telephones from rock to rock, 
and encouraging their men to carry up the mountain 
guns and open fire with these until the vast silent 
domes and sky-splintering peaks echo and re-echo with 
a thunderous roar that sounds sharp and clear, even 
above the rolling reverberations of the avalanchej 
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Sighting for a Long Shot. 



A Squad of Italian Soldiers About to Cross the Pass of the Great 
St. Bernard on Skis. 





Gymnastic Exercises of the Alpine Troops. 



The Squad in the Picture Above This Crossing the Pass. 





At Night Time Holes Are Dug in the Snow. In These the Men Sleep, Wrapped 

in Blankets. 



How the " Wounded " Are Transported on Sledges by the Italian Alpine 

Troops. 




Stray Scouts of the Italian Alpine Troops Glissading Down the Mountain Side on Skis Controlled by 

Their Alpenstocks. 

THE SOLDIER-MOUNTAINEERS OF ITALY. 



Climbing a Rope with All Accouterments is One of the 
Gymnastic Exercises of the Italian Alpine Troops. 

The soldiers may fall into deep crevasses in active service, and only a rope 
can help them out. 
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GIANT CREATURES OF PREHISTORIC TIKES. 

While the vast prehistoric period characterized by 
the domination of great and small animals like, and 
yet exceedingly unlike, those with which we are ac- 
quainted is tremendously interesting, not only to the 
student of paleontology, but to the layman as well, that 
prior age, older and greater, wherein the reptilian 
order flourished is still 
more fascinating to inves- 
tigate. As the major part 
of the creatures inhabiting 
the earth to-day are mam- 
mals, we feel more or less 
familiar with that order. 
With reptiles in general, 
however, the case is differ- 
ent, for the existent repre- 
sentatives have so hope- 
lessly degenerated, or are 
so totally different from 
their Cretaceous, Jurassic, 
or Triassic ancestors, that 
the contemplation of many 
of these giant creatures 
arouses in the mature 
mind that same wonder 
with which a child re- 
ceives its first fairy tale. 
And to the uninitiated the 
science of paleontology 
seems almost to deal with 
magic — a magic through 
the exercise of which we 
are enabled to gather from 
the study of a few fossil- 
ized bones, not only the 
probable size, form, char- 
acterization, and appear- 
ance, but the general hab- 
its and methods of life as 
well, of organisms that ex- 
isted not thousands, but 
millions of years ago. 

The advancement of 
paleontology in this coun- 
try, and in general, is due 
in many particulars to the 
American Museum of 
Natural History of New 
York city. The readers of 
the Scientific Amekicas 
are familiar with one of 
these, the great Bronto- 
saurus restoration, which 
was executed by the De- 
partment of Paleontology 
of that institution, and 
which at present is the 
center point of interest in ■ 
the great Dinosaur Hall. 
Within a few months there 
will be added to the col- 
lection another mounted 
specimen of the giant 
saurians which, while in- 
ferior in size, is undoubt- 
edly not less remarkable 
in its characteristics than 
the huge "thunder saur- 
ian" already on exhibition. 
This is one of the great 
carnivorous dinosaurs of 
the Upper Cretaceous or 
"Laramie" age; and as it 
greatly exceeds in size any 
known carnivorous land 
animal, Prof. Henry F. 
Osborn, Curator of the De- 
partment of Vertebrate 
Paleontology of the Mu- 
seum, proposed to make 
this the type of a new 
g e n u s , Tyrannosaurus. 
Thus the public has with- 
in recent weeks become 
quite familiar through the 
newspapers and periodi- 
cals with Tyrannosaurus 
Rex, or as the reporter de- 
lights to put it, King of 
Tyrant Saurians. It is not 
strictly correct to desig- 
nate this fossil discovery 
as quite recent, for the 
first bones found were lo- 
cated during the summer of 1902. In 1901 Dr. Horna- 
day. Director of the New York Zoological Park, while 
on a hunting and photographing trip through certain 
bad lands of Montana, picked up a fossil which was 
later found to be a Triceratops horn. This was shown 
to Prof. Osborn, and after a study of the photographs 
of the characteristic bad lands where it was found, the 



importance of the discovery was deemed sufficient to 
warrant the sending of an expedition to this region. 
Accordingly, the American Museum dispatched a party 
to this part of Montana in the summer of 1902 under 
the leadership of Mr. Barnum Brown. The quarry was 
located about 130 miles northwest of Miles City, in 
Dawson County, on the old Max Siber ranch, and from 




The Triceratops, a Formidable Creature of the Age of Reptiles, Existing When Tyrannosaurus Rex 
Flourished and Thought to Have Been Preyed upon by That Giant Lizard. 




The Hadrosaurus, a Contemporary of Tyrannosaurus Rex, and Probably the Prey of the Latter. 

CARNIVOROUS DINOSAURS OF THE AGE OF REPTILES. 



a small stream in the vicinity it took the name of Hell 
Creek Quarry. The region comprises one of the most 
rugged and picturesque bad lands of the West, accord- 
ing to Mr. Brown, whose long experience in work of 
this character makes him well qualified to judge. While 
a fossil-hunting expedition is often attended by weeks 
and months of painstaking but disappointing labor, the 



instance in question was quite the reverse, for within 
a few hours the quarry had been definitely located, 
and after nearly eight millions of years of obscurity, 
Tyrannosaurus Rex was about to be haled forth into 
the light of scientific investigation. 

In September of 1902 the entire number of the bones 
in sight was removed from the sandstone hill wherein 

the quarry is situated, 
and it was then believed 
that all the fossils at that 
locality had been recover- 
ed. At present these, 
comparatively small in 
number, but formidable in 
size, are already on exhi- 
bition in Dinosaur Hall, 
and they include six great 
vertebras, a small humerus 
— supposed to belong to 
this animal — portions of 
the skull and jaws, and 
the ilium, pubis, and 
ischium. The last three 
are the pelvic bones, 
which are separate in 
• reptiles, while in the 
order Dinosauria the pub- 
is and ischium were the 
two greatly developed, 
d o w n w a rdly-projecting 
members which, supplied 
with pads of cartilage, 
were used to rest upon, as 
shown in the accompany- 
ing illustration of the 
Hadrosaurus, a contemp- 
orary of Tyrannosaurus 
Rex. The Triceratops, 
illustrated in another en- 
graving herewith, was 
also a contemporary of 
Tyrannosaurus, and was, 
it is believed, together 
with the Hadrosaurus, the 
principal prey of the great 
carnivore. 

The large illustration 
depicts two great reptiles 
struggling for supremacy. 
These are Dryptosaurs, 
which, while much small- 
er than Tyrannosaurus 
and of an earlier period, 
were in all probability ex- 
ceedingly like the latter in 
habits and general ap- 
pearance. The restora- 
tion is believed to be cor- 
rect, though it is not 
thought that the animals 
ever exhibited such agility 
as shown, for none of the 
thousands of footprints of 
Dryptosaurus that have 
been examined is such as 
to warrant a conception of 
this character. The illus- 
trations are after restora- 
tions by Charles R. 
Knight from among the 
large number which so 
excellently supplement the 
exhibition of paleonto- 
logic sepcimens at the 
Museum. We are indebted 
to the Department of Pal- 
eontology of the institu- 
tion for permission to use 
the restorations in pre- 
paring these illustrations. 
During the summer of 
1905, a second expedition 
to the region of Hell 
Creek under Mr. Brown, 
while not sent ostensibly 
for that purpose, again 
made a number of excava- 
tions where the first 
Tyrannosaurus bones had 
been found, and at the very 
bottom of a four-foot cut 
a number of additional 
bones were discovered, 
including a large hip-bone 
from the same specimen. 
This success was immediately followed by the insti- 
tution of further excavations, and a large cut thirty 
feet long, thirty feet wide, and twenty-five feet deep, 
produced many other portions of the skeleton. The 
operations entailed many weeks of labor in the field, 
and promise many more for the laboratory, for the 
matrix containing the bones, which were all on one 
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level, is a sandstone almost as hard as granite. The 
first nine feet of the cut were plowed and scraped out 
with the aid of horses; the remainder was removed 
by careful blasting. We can easily understand the 
extreme delicacy with which the latter operation must 
be performed, when we take into consideration the 
brittle nature of the fossils, the hardness of the sur- 
rounding concretion, and the frequently involved posi- 
tions of some of the bones. In fact, it was impossible 
to remove many of the fossils individually, so the sur- 
rounding matrix was cut out in a block, leaving the 
segregation of the, bones to the laboratory force. The 
largest block weighed 4,100 pounds, and it required 
fourteen days' labor to transport the same to the 
railway. 

The discovery included so many representative por- 
tions of the skeleton of this great flesh-eating dino- 
saur, that its general appearance can be described 
with reasonable accuracy. Tyrannosaurus, when in 
the erect position which in all probability he habitual- 
ly assumed, measured about 39 feet in length, and car- 
ried his head at a height of some 19 feet above the 
ground. Some doubt still exists about the possible 
size of the forearm. In the first collection made in 
1902 there were a small humerus and a small femur 
associated with the Tyrannosaurus bones. The hum- 
erus was supposed to belong to Tyrannosaurus and the 
latter was restored with a short forearm like the Juras- 
sic carnivores, but in the collection of this year there 
is a large bone thought to be a humerus, and in ,this 
case the entire character of the animal would be 
changed. The whole matter can be cleared up only by 
freeing these new bones from the inclosing rock. He 
was practically a biped, with an agile bird-like man- 
ner of locomotion. The huge feet, about four feet long 
and three feet wide, also show bird-like characteristics, 
with three enormous toes 
projecting forward, and 
one extending backward. 
The toes of all four limbs 
were provided with great 
tearing claws. Enough 
skull bones were found to 
determine all of the char- 
acteristics of the head, 
which was far larger and 
contained a greater brain 
than that of the sluggish 
Brontosaurus, and was 
provided with great, sharp- 
edged serrated teeth, some 
of which were six inches 
long. Supplied by nature 
with such weapons, we can 
easily imagine that Tyran- 
nosaurus made life miser- 
able for some of his more 
inoffensive neighbors. 

It is almost impossible 
to estimate the value of 
this find to the science of 
paleontology. It has al- 
ready caused the reclassifi- 
cation of a number of the 
great denizens of the earth 

toward the end of the age of reptiles, among them the 
type Dynamosaurus, another carnivorous dinosaur, and 
the somewhat more primitive genus Albertosaurus, 
hitherto included in the type Dryptosaurus. The ex- 
treme rarity of fossils of this kind adds greatly to the 
value, a rarity undoubtedly due to the fact that the 
creatures were essentially land animals, that they were 
born, lived, and died in the open where their remains 
were speedily disintegrated and destroyed. In the 
case of amphibious Dinosaurs, on the other hand, the 
bodies usually settled to the bottom of the waters 
which they frequented, and were gradually covered 
over in the formation of the sedimentary rocks in 
which we find these fossils to-day. And so the preser- 
vation of individuals of the land species only occurred 
when the body accidentally became submerged in one 
of the waters of the region in which they lived. In 
three years' work carried on by the American Museum 
in the Cretaceous formations, parts of only three skele- 
tons of this kind have come to light, one of these, an 
allied species of the same geological age, being found 
in Wyoming. From the traces of palms, rushes, and 
ferns, which are often found together with the bones 
of the Cretaceous period, the conclusion has been 
drawn that this region then possessed a sub-tropical 
climate, not unlike that of the West Indies of to-day. 
The region also included the great seas and lakes of 
salt or brackish water, the sedimentary remains of 
which are the bad lands of our age, the greatest fossil 
graveyards of the world. 

m 1 ■ 1 ^ ■ — 

REFRIGERATION WITH ELECTRIC MOTIVE POWER. 

BY DR. ALFRED GRADENWITZ. 

The most primitive and most extensively used pro- 
cesses of producing low temperatures are through the 
agency of melting ice. This is dependent on the fol- 
lowing principle. The melting of ice requires a well- 



defined amount of heat, viz., 80 heat units or calories 
for each kilogramme at deg. C. (32 deg. Pahr.), each 
calorie being capable of heating 1 kilogramme water 
(1.06 quarts) at 15 deg. C. (59 deg. Fahr.) through 
1 deg. (1.8 deg. Fahr.). Now, as this amount of heat 
is derived by the ice from its surroundings, i.e., the 
air and other objects it comes in contact with, a 
refrigerating action will obviously be produced on the 
latter. This process of refrigeration is, however, af- 
fected by many disadvantages, the supply of ice pri- 
marily involving considerable expense, especially in 
the case of an extensive demand. There is also the 
nuisance connected with the moisture and dirt of the 
ice, and finally the space requirements of the outfit. 
Furthermore, this melting process does not allow the 
refrigeration to be carried below the temperature of 
melting ice, nor does it insure the dryness of the air, 
which is quite indispensable for a satisfactory preser- 
vation of food, etc., the melting ice producing a certain 
quantity of moisture in the cooling compartment. 

Mechanical processes of refrigeration have therefore 
been resorted to of late years, using a method quite 
analogous to melting, viz., evaporation. When pass- 
ing from the liquid into the gaseous state, a sub- 
stance consumes a certain amount of heat termed heat 
of evaporation. As much as 536 heat units (calories) 
are thus required to convert 1 kilogramme of water at 
100 deg. C. (212 deg. Fahr.) into steam of the same 
temperature under normal pressure. Now, the heat 
required for evaporation is derived from the surround- 
ings of the body in the same way as in the case of the 
melting process, and these are consequently cooled 
down. Carbonic acid, ammonia, and sulphurous acid 
have been generally used as refrigerating agents in 
connection with vaporization processes, these substances 
being vaporized at low temperatures, while capable 
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A SMALL ELECTRIC REFRIGERATING PLANT. 

of absorbing large amounts of heat. The arrangement 
and working of a refrigerating machine using any one 
of these substances is as follows: After freeing the 
liquid from any water, it is vaporized at low tempera- 
tures in a system of tubes (the so-called "vaporizer") 
and thus caused to absorb heat from the cooling 
medium (i.e., either the air or any other substance) 
surrounding the tubes. The evolved gas is drawn in 
and compressed by a suction and compression pump, 
which is connected with the vaporizer; then it is 
forced into another tubular apparatus called the "con- 
denser," where it is liquefied again, while yielding the 
absorbed heat to the cooling water; it finally flows 
back as a liquid into the vaporizer. This process is 
thus a cyclic one, wherein the refrigerating liquid is 
used over and over again, so that only the amount of 
energy required to drive the pump and the necessary 
cooling water is used up. 

The refrigerating apparatus proper or vaporizer is 
located either directly, in the compartment to be cooled 
(this being called direct vaporization) or in a reser- 
voir containing a liquid congealing at a low tempera- 
ture, e.g., a salt solution, which on being cooled down 
to the required temperature is in turn conveyed by a 
special pump through the refrigerating compartment 
and back into the reservoir (this being the process of 
indirect vaporization). The latter alternative pos- 
sesses the advantage that it allows of a local concentra- 
tion of the process and of storing cold in the cooled 
brine, so that the refrigerating effect is maintained for 
some time even after the plant has been out of service. 
Accordingly this process is especially used in the case 
of permanent refrigeration of extensive rooms for cool- 
ing at longer distances or else for the production of 
ice on a large scale. 

The advantage of artificial refrigeration over the 
cooling by ice may be excellently demonstrated in the 



ease of two identical cultures, one of which had been 
exposed to an ice refrigeration compartment and the 
other in a mechanical cooling plant. Whereas a whole 
colony of micro-organisms had been evolved in the for- 
mer, the culture being partly consumed by putrefaction 
fungi, the latter at most shows only small traces of in- 
offensive mold, thus illustrating the efficient results of 
mechanical refrigeration. 

While this process of refrigeration, which in many 
cases is utilized in the manufacture of ice, has been 
generally introduced in large plants, ships, etc., it has 
been impossible up to the present to use it econom- 
ically on a small scale or to introduce it into general 
practice. The type of apparatus illustrated herewith 
has been constructed for this purpose jointly by the 
Berlin Electricity Works and the Gesellschaft fur 
Linde's Eismaschinen. This electrically-driven re- 
frigerating machine, which is being exhibited at pres- 
ent at the permanent electrical exposition of the Elec- 
tricity Works, will be particularly welcome to archi- 
tects and builders, for the installation of cooling plants 
in villas, dwelling houses, etc. 

The ammonia refrigerating machine includes a hori- 
zontal compressor, consisting of two single-action cyl- 
inders with a plunger piston driven from a common 
crankpin and running in an oil bath. This machine is 
directly operated by a 1.3-horse-power A. E. G. motor 
mounted with it on the same foundation plate. The 
condenser, where the vaporized liquid is reconverted 
into the liquid condition, is located in the iron support- 
ing casing, wrought-iron serpentines being provided 
for the admission and discharge of the cooled water. 
The vaporizer is located in a. cooling compartment 
shown in the photograph; but as the apparatus is in- 
tended for demonstration purposes only, its dimensions 
do not correspond to the full output of the machine. 

There is furthermore an 
isolated vaporizer beneath 
the motor for the case of 
the indirect process re- 
ferred to above. In this 
event a small circulation 
pump would have to be 
added to the mechanism. 
The output of the machine 
is about 1,000 calories per 
hour with a gas tempera- 
ture of — 10 deg. C. in the 
vaporizer and a speed of 
400 R.P.M., the correspond- 
ing consumption of energy 
being about 900 watts. In 
order to illustrate the sig- 
nificance of these figures, 
it may be said that this 
amount of heat would be 
sufficient to cool about 150 
cubic meters of air per 
hour from 20 deg. down to 
deg. C, irrespective of 
its moisture. 

After the apparatus has 
been prepared for opera- 
tion, its manipulation will 
be found extremely simple. 
It is only necessary to turn on the cold water and 
start the motor, while any friction parts, such as bear- 
ings, stuffing boxes, etc., should of course be properly 
lubricated from time to time. About 3 kilogrammes of 
ammonia, sufficient for a considerable period, are used 
as charge. 

The small type of refrigerating machine described in 
the above is only intended to acquaint the general pub- 
lic with the arrangement and operation of such an 
apparatus, and to demonstrate that artificial refrigera- 
tion is readily available wherever electric current can 
be obtained, and that it can be secured at a relatively 
small expense. 

. »• *•+■ ■ 

Poisonous Effects of Eggs. 

L'lllustration recently published the following cur- 
ious facts: 

"Should we think that eggs possess a poison? That 
nevertheless is what M. G. Loisel declares. But we 
must understand each other. Eggs are poisonous in 
certain conditions merely, when we absorb them in a 
certain way. They are poisonous when injected be- 
neath the skin, and no one thinks of applying them in 
that way. It is the yelk chiefly that is poisonous. The 
poison varies according to the species that provided 
the egg. The duck's egg kills the rabbit in a dose of 
8 cubic centimeters;, that of the hen kills only in a 
larger dose. By way of compensation, the turtle's egg 
is more noxious than that of the duck: it kills in a 
dose of 5 or 6 cubic centimeters. Therefore the turtle 
is more poisonous than the duck, and this last is more 
so than the hen. Rabbits poisoned by the yolk of an 
egg injected under the skin or into a cavity of the 
body die with the symptoms of an acute intoxication of 
the central nervous system. The white also of the 
turtle's egg is very poisonous. But none of these eggs 
is hurtful when absorbed by the digestive organs." 
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NEW AUTOMOBILE SPEED RECORDS IN FLORIDA. 

The annual speed trials and races which have been 
held for the last three years at the Ormond-Daytona 
Beach, Pla., were run off last week under rather un- 
favorable weather conditions; but nevertheless they 
resulted in the complete triumph of a steam racer 
built by the originators of the steam automobile in 
America, the Stanley Brothers, of Newton, Mass. This 
machine not only made a. reduction of 9 4-5 seconds in 
the record for a steam machine, but it also made the 
fastest time (2 min. 47 1-5 sec, or 108 m. p. h.) in the 
five-mile race when run against the speediest cars that 
Europe can produce. 

The new record of a mile in 28 1-5 seconds was 
made on January 26, in the mile trials. This is equi- 
valent to a speed of 127.65 miles an hour, and is only 
2%. miles an hour less than the fastest speed (130.4 
miles an hour) ever made on rails, which was accom- 
plished by an electric car near Berlin, Germany, in 
November, 1903. 

In competition with the steam machine in the one- 
mile trials were a special 8-cylinder, 200-horse-power 
Darracq racer, the 100-horse-power Napier (which made 
a record of 34 2-5 seconds for this distance last year), 
a 110-horse-power Plat, and a 100-horse-power Ford. 
The nearest approach to the figures set by the steam 
machine was made by Chevrolet with the 200-horse- 
power Darracq, who covered the mile in 30 3-5 seconds, 
or at a rate of 117.64 miles an hour. This stands as 
the new record for heavy-weight gasoline machines. 
The Napier did not equal its performance of last year, 
requiring 37 2-5 seconds for the mile. Cedrino's Flat 
made the distance in 36 3-5 seconds, while the Ford ma- 
chine made it in 40 seconds, or at 90 miles an hour. 

The mile record of 57 1-5 made by a 20-horse-power 
light-weight, double-opposed-cylinder Stevens-Duryea 
machine last year was reduced to 52 3-5 seconds by a 
32-horse-power Reo racer of the same type. The new 



national Dewar trophy, given for a one-mile race in 
three heats. The first and third heats of this race were 
won by the steamer in 32 1-5 and 32 seconds respec- 
tively, while the best time by a gasoline machine in 
this race was made by Lancia with a 110-horse-power 
Fiat, which won the second heat in 37 3-5 seconds. It 
will be recalled that a Stanley steamer also won the 
Dewar trophy last year in 41 1-5 seconds, which was 



won a 15-mile handicap race in 13 m. 42 2-5 s., or at a 

rate of speed of 65.7 miles an hour. 

The huge 8-cylinder car, which we illustrate, was 
specially designed and built by a noted French auto- 
mobile engineer, for the purpose of breaking records 
at the Ormond meet. The machine is rated at 250-horse- 
power. It has a duplex carbureter and spark plugs in 
the head and side of each cylinder. The power of its 




Marriott in the Stanley Steamer Pressing Lancia on His 1 1 0-Horse-Power Fiat Closely in the One- 
Mile Race for the Dewar Trophy. 

The Stanley won the first and third heats in 32£ and 33 seconds respectively. The second heat was won by the Fiat in 37| seconds. 



but 3-5 of a second faster than the time made by a 
Napier machine. So sanguine is Mr. Stanley of lower- 
ing the record still more, that he has contracted to 
build a new machine which will do a mile in 25 seconds, 
or at a rate of speed of 144 miles an hour. As can 
be seen in the illustration, the new Stanley machine 
is built on much the same lines as the racer used last 
year. The body resembles a. boat with a rounding deck, 
while that used previously was more the shape of a 




engine is so great that the clutch could not transmit it, 
and the machine from various other causes was unable 
to run successfully in any of the races. Another ma- 
chine which was finished at the last moment and 
shipped to Florida in the hope of breaking records was 
a 100-horse-power Christie direct-drive car. Trouble 
is said to have developed in the cylinders of this ma- 
chine, and while practising one day on the beach it 
ran into a piece of wreckage, smashing the front wheel. 
It is to be hoped that the Christie car which, we under- 
stand, has been repaired, will be able to run in some 
of the longer races. 

The great reductions which have been made in time 
for the mile and for longer distances, make it impos- 
sible to prophesy where the craze for speed will end. 
While two miles a minute — the mark set for a gasoline 
machine of not over 1,000 kilogrammes (2,204 pounds 
weight) — seems to be about the limit with a gasoline 
machine, a specially-built steam car of this weight 
will probably be able to reach as high a speed as 150 
miles an hour over a distance of one mile. That this 
record will soon be attained does not seem an impro- 
bability, in view of the great increase in speed shown 
by a special type of steam racer within the brief space 
of one year. 



The 50-Horse-Power Stanley Record-Breaking Racer Which Traveled a Mile in 28J Seconds at the 

Remarkable Speed of 127.65 Miles an Hour. 



record is equivalent to a speed of 68.44 miles an hour. 
The cars which were second and third were a 45-horse- 
power Wayne (time 1 m. 6 s.) and a 12-horse-power 
Maxwell (time 1 m. 29 2-5 s.) 

The speed trials over a distance of one kilometer 
(0.621 mile) were also won by Marriott in his 50-horse- 
power Stanley steamer in 18 "2-5 seconds, or at a rate 
of speed of I2IV2 miles an hour. This is 5 4-5 seconds 
faster for this distance than was made by a similar ma- 
chine last year, and 4 3-5 seconds faster than the best 
previous record, which was 23 seconds, made by Mc- 
Donald in a Napier machine last year. Chevrolet suc- 
ceeded in driving the 200-horse-power Darracq a kilo- 
meter in 19 2-5 seconds, which was about a second bet- 
ter than this machine did a month ago in France in 
making its first speed trials. The 100-horse-power 
Napier car covered a kilometer in 21 3-5 seconds, and 
the 110-horse-power Fiat in 22 4-5. 

Other events which were run off on January 26 were 
a 10-mile middleweight championship, which was won 
by Vaughan on a 80-horse-power Darracq in 7 m., or at 
a rate of speed of 85.7 miles per hour, and a 10-mile 
Corinthian handicap, which was won by Harding on a 
45-horse-power Daimler (having Z% minutes handi- 
cap) in 8 m. 48 4-5 s., with a scratch car — an 80-horse- 
power Darracq — second in 6:42 4-5, which is equal to 
89.37 miles an hour. 

The first record-breaking performance of the Stan- 
ley steamer occurred on January 23, when it covered a 
mile in 31 4-5 seconds, and thus reduced by one second 
the record made last year by an 8-cylinder Mercedes ma- 
chine, which was over the specified weight of 2,204 
pounds, and the record of which consequently did not 
stand. This first record mile was made in the after- 
noon subsequent to a drizzling rain in the morning, 
and the result was that the beach 1 was not particularly 
fast, nor were the weather conditions of the best. The 
first record mile, which is equivalent to 113.2 miles an 
hour, was made subsequent to the winning of the Inter- 



torpedo. The power plant is much the same as hereto- 
fore, and the Stanley method of construction, with a 
horizontal engine and spur gear drive, is employed. It 
is needless to say that very high pressure is employed 
in the boiler, which is of the usual water-tube type. 
Not only did the racer succeed in beating all the gaso- 
line cars in its class in distances up to 5 miles, but a 
smaller machine consisting of a standard chassis also 



Germination of Orchid Seeds. 

When the seeds of orchids are sown, especially those 
of the Cattleyia or the Loelia, it is found that the ger- 
mination, which is quite irregular, is accompanied with 
the presence at the extremity of th.e plantule of a" clus- 
ter of filaments due to an endophyte fungus. Recent 
experiments of the French scientist, M. Noel Bernard, 
have shown that the presence of this fungus is indis- 
pensable to the germination of the orchid seed. If 
the seeds are asepticized, they will not germinate; but 
if they are put in a pure culture of the fungus, the 
mycelian filaments of the latter penetrate the embryo; 
then the germination commences, and is pursued regu- 
larly. This observation shows a distinct case of normal 
parasitism, in which an organism cannot be developed 
without the penetration of a parasite. 




Mr. Alfred G. Vanderbilt's 250-Horse-Power 8-Cylinder Racer Which Was Specially Built to Break 
Records, But Which Did Not Succeed in So Doing. 

Ibis car was considerably over weight. Its eight cylinders are cast in pairs and provided with copper water jackets. The valves are on 

opposite sides and there are two spark plugs in each cylinder. 

THE FASTEST AND THE MOST POWERFUL CARS AT THE FLORIDA SPEED CONTEST. 
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RECENTLY PATENTED INVENTIONS. 

Of General Interest. 

FRAME FOR HOLDING AND STRETCH- 
ING FABRICS.— M. A. Weathers, Manches- 
ter, N. H. In this invention the reference is 
more especially to frames for holding fabrics 
employed in the making of mats, rugs, quilts, 
and similar articles and for stretching such 
fabrics and others- — as, for instance, lace cur- 
tains, women's face-veils, and the 'like — for 
drying the same after cleaning. It is readily 
adjustable to fabrics of different sizes or di- 
mensions. 

BOX-OPENER.— C. Goldmann, New York, 
N. Y. It may be stated that the improvements 
are especially adapted to pasteboard and paper 
boxes of rectangular structure, and the inven- 
tor employs opening devices for the box which 
normally may be also utilized as bails or han- 
dles for carrying the box when filled, said de- 
vices being so organized with reference to 
opposite sides of the box as to enable the sides 
to be torn from the remaining sides in such 
manner as to enable the contents to be re- 
moved in intact form. 

REGULATING-HINGE FOR PIANO 
SWINGING FRAMES. — I. E. Bretzfeldee 
and R. K. Thumler, New York, N. Y. One 
purpose of the inventor is to provide a con- 
struction of hinge adapted for connecting the 
fixed skeleton frame of the instrument with the 
swinging frame or panel which supports the 
book or sheet of music above the keyboard, 
the hinge being of such construction that the 
pintle may be removed when the parts of the 
hinge are to be separated, thus obviating the 
withdrawal of the screws, and wherein the 
pintle will remain in the position in which it 
is adjusted until purposely withdrawn. 

CLOTHES-TONGS.— F. L. Blomquist. San- 
ders, Idaho. Stated in general terms, the ob- 
ject of the invention is to provide a device 
which is simple, light, strong, inexpensive and 
durable, and which may be more conveniently 
used in handling clothes in the process of 
washing than other devices of similar charac- 
ter. TTie device is made of hard wood for the 
sake of lightness. The absence of hinges, 
springs, or other connecting devices make it 
impossible for the tongs to catch in the gar- 
ments handled and tear them. 

COMBINATION-TOOL.— E. J. La Duke and 
I. G. O'IIarra, Seattle, Wash. The invention 
has reference to measuring instruments such 
as used by artisans and handicraftsmen in lay- 
ing out work. The tool is expected to be espe- 
cially useful to the carpenter's trade. The 
object is to produce a tool which will be, in 
effect, a combination of a rule, try-square, 
bevel-edge, calipers, and dividers. 

LAMP-BURNER.— E. Ross and J. A. 
Boyles, Lynch, Neb. One of the purposes of 
this invention is the provision of a burner 
with a combined air and gas relief tube hav- 
ing such relation to the outlet end of the wick- 
tube that all of the gas and air will be ex- 
tracted from the container as fast as gen- 
erated therein and be fed to the flame and 
consumed without smothering the flame, there- 
by eliminating every possibility of the lamp 
exploding, though either gasolene or a poor 
quality of kerosene be used. 

CRANE.— G. E. Soper, Kankakee, 111. Mr. 
Soper's invention relates to small cranes or 
hoists such as used in machine-shops, foun- 
dries, and similar places for raising and mov- 
ing heavy machine parts. The object is to 
produce a crane of this class which is simple 
in construction, composed of few parts, and 
which will have a desirable resiliency when 
supporting its load. 

STOCK-COLLAR DISTENDER. — G. V. 
Tucker and E. B. Aiguier, Newark, N. J. 
This invention pertains to improvements in 
devices for distending vertically and support- 
ing so-called "stock-collars" worn by women, 
the object being to provide a device for this 
purpose of simple and novel construction for 
detachable connection with the stock and used 
in lieu of whalebones, wires, or the like, so 
that after removing the distenders the stock 
may be readily washed or otherwise cleaned. 
FURNACE.— G. Watson, Pool, near Leeds, 
and H. W. Mason, Wakefield, England. The 
present invention has reference to furnaces, 
and more particularly to those adapted for 
the destruction of refuse. Its principal ob- 
jects are the provision of efficient means for 
furnishing a forced draft to the furnace, means 
for protecting the metal parts from burning 
out, and also the provision of a convenient 
ash-pit. 

SYSTEM FOR THE DESTRUCTION OF 
REFUSE.— G. Watson, Pool, near Leeds, and 
H. W. Mason, Wakefield, England. This im- 
provement has reference to systems for de- 
stroying street and house refuse and the like, 
and more particularly to those in which the 
material is delivered to furnaces in bulk. Its 
principal object is to provide an effective sys- 
tem for this purpose. Instead of delivering 
the refuse to furnaces the containers may be 
employed for discharging their contents into 
other receivers, as vessels. 

UMBRELLA.— J. C. Westerfield, Belle- 
ville, N. J. The more particular object of the 
inventor is to produce a construction in which 
certain parts are easily replaced and in which 
friction is reduced to a minimum. It further 
relates to certain details whereby simplicity 
and cheapness are attained in the construc- 
tion. With parts in position it is used as any 
other umbrella. Should a rib or stretcher be 



worn out or broken, it may readily be removed 
and another inserted. Spiders, set-screws, and 
other parts are interchangeable. 

HORSE-COLLAR.— J. De W. Whipple, Te- 
kamah, Neb. In this patent the invention re- 
lates to improvements in draft-collars for 
horses, an object being to provide a collar that 
will readily adapt itself with yielding pressure 
to the neck and shoulders of an animal and 
practically prevent the formation of sores, as 
often happens, from abrasions with the usual 
form of collars. 

PASTING DEVICE.— H. H. Walker, Ponca, 
Oklahoma Territory. This pasting device is 
especially adapted for use in offices and simi- 
lar places for applying paste to the edges of 
papers to be attached together. The object is 
to produce a simple attachment for paste pot 
or tubes which will enable the paste to be 
applied quickly to the edge of the paper and 
neatly, so as to prevent soiling of the fingers. 
METHOD OF MANUFACTURING SIDING. 
— C. Loetscher, Dubuque, Iowa. In this case 
the invention refers to a siding or weather 
board used for the outside covering of frame 
buildings and to a method of manufacturing 
the same. The objects are to provide for a 
more economical production of sidings and at 
the same time to provide a siding-board hav- 
ing certain points of superiority over those in 
use. 

HOOK. — Lora Jones, Newton, Kan. This 
invention relates to hooks, such as are used 
in connection with eyes for the purpose of 
fastening the edges of a garment together, the 
hooks being secured along one edge and eyes 
along the other of such garments, and adapted 
to be interlocked in a well-known manner. The 
object is to provide means whereby a hook may 
be secured to the edge of a garment at a point 
upon the shank removed from the usual thread- 
eyes. 

MAIL-POUCH FASTENER.— L. H. Hina- 
man, Port Jervis, N. Y. In operation the flap 
is drawn down upon staples and the strap 
pulled to the left, moving all the locking-bolts 
into engagement with the respective staples. 
The strap may be secured by a padlock, or the 
bolt of the end of the lock may be locked by 
a key. To open the pouch, simply remove the 
padlock or unlock the end lock, when a pull on 
the strap of the latch releases all of the staples 
simultaneously. 

BOTTLE-CLOSURE. — J. Herrington, Hous- 
ton, Texas. This improvement refers to a 
class of bottles used as original packages for 
various kinds of liquors and medicines, and 
has for its object to provide novel details of 
construction for a bottle and closure thereof 
which will expose an attempt to refill it after 
its contents have been removed, and thus pre- 
vent the reuse of the bottle for fraudulent pur- 
poses. 

SHADE-FASTENING.— F. Weilert, New 
York, N. Y. The invention relates to devices 
for fastening the shade-cloth to a shade-roller ; 
and its object is to provide a fastening and 
means for conveniently placing the same in 
position or removing the same from the shade- 
roller, the shade-fastening being simple and 
durable in construction, easily placed in posi- 
tion, and arranged to securely attach the shade- 
cloth to the shade-roller. 

CONTROLLING-VALVE.— P. Voorhees and 
H. J. Trah, Logansport, Ind. This improve- 
ment pertains to valves for controlling the 
flow through various consults, it being par- 
ticularly applicable to the rain-water con- 
ductors of buildings. The principal object is 
to provide means for directing to waste the 
first flow through the conductor at the be- 
ginning of a rainfall, this being liable to be 
fouled by dirt accumulated upon ±he roof and 
in the gutters, and then automatically deliver- 
ing a succeeding flow to the cistern or other 
container which is to receive it. 

MEANS FOR RELEASING BOATS FROM 
THEIR FALLS AT BOTH ENDS SIMUL- 
TANEOUSLY.— G. S. A. Ranking, 17 Elysium 
Row, Calcutta, India. This invention relates 
to a device whereby a boat may be released 
i om its falls at both ends simultaneously, the 
en re device being under the control of one 
man. To release the boat from the falls the 
handle is rotated, which action causes the 
cams to rotate simultaneously, and thus re- 
move the support of the r.ollers which imme- 
diately drop into position, causing the hooks to 
be disengaged. To replace the hooks in first 
position, the handle is turned back into its 
place, causing the lower edge of the sloping 
portion of the cams to engage the rollers, 
which are raised back into position. 

DEVICE FOR HANGING AND CENTERING 

GRINDSTONES.— J. H. Nokrell, Augusta, Ga. 
In this patent the invention has reference to 
an improvement in hanging and centering a 
grindstone on its frame, its object being to 
produce a simple, cheap, and efficient device. 
Primarily intended for use in connection with 
grindstones, it is equally applicable to emery- 
wheels or even pulleys which are to be rotated 
by means of treadles and pitmen. 

AUTOMATIC LEVEL-CONTROLLER. — L. 

Neu, 60 Rue Brule Maison, Lille, France. This 
invention relates to a device intended to pro- 
duce the automatic starting, and stopping of 
apparatus for forcing liquids or other fluids, 
such as water-raisers, gas-compressors, and the 
like. The invention has for its purpose an 
operation in such a manner that the distribu- 
ting member or the clutch when once started 
in one direction or the other shall be obliged 



to complete its movement rapidly and shall 
not be capable of remaining at the half-stroke. 

NON-REFILLABLE BOTTLE. — H. W. 
Lloyd, Longbranch, N. J. The main object 
in this case is to provide means for preventing 
the refilling of the receptacle after it is once 
emptied. This is accomplished by the use of 
a stopper, and Mr. Lloyd preferably uses a 
plurality of these devices and provides means 
whereby the stopper in a folded condition can 
be introduced and means for automatically un- 
folding the stopper after it is introduced and 
released in the neck of the bottle, the first 
named means operating to prevent the removal 
of the stopper after it is unfolded or expanded. 

ATTACHMENT FOR STORE-COUNTERS OR 
THE LIKE.— P. S. Grindle, Brooklyn, Ala. 
One of the principal objects of the inventor 
is to provide a structure adapted to be ro- 
tatably mounted beneath a counter, shelf, or 
other support within a store or other place 
whereby a barrel or box containing sugar, flour, 
coffee, or the like, may be conveniently stowed 
away beneath the counter at such times as 
access thereto may not be desired and which 
may be readily swung outwardly in convenient 
position whenever access is desired either to 
supply customers or for other purposes. 

APPARATUS FOR MIXING PAVING COM- 
POSITIONS.— G. W. Crichfield, Jersey City, 
N. J. In attaining the ends of this invention 
there are provided ' peculiarly-constructed re- 
ceptacles in which the asphaltic material and 
mineral aggregate are charged and by which 
they are heated uniformly, this heating being 
effected by means of steam pipes, and the pres- 
sure, and therefore the heat of the steam- 
pipes, controlled in such a way as to render 
it impossible to overheat the materials. The 
heating-receptacles are arranged to discharge 
into peculiarly-arranged weighing vessels, 
which themselves discharge into the mixer 
where the various materials are united to form 
the paving composition. 

ANIMAL-TRAP.— G. J. Miller, Endicott, 
Wash. The improvement is in that class of 
traps which have spring-actuated bows or jaws 
adapted to be set in a retracted position and 
when released to snap down upon the animal's 
body. It is peculiarly adapted when made of 
small size for catching moles. It is an im- 
provement upon the trap for which Mr. Miller 
formerly received Letters Patent. 

ADJUSTABLE TABLE.— C. H. Gardinier, 
Rensselaer, N. Y. The improvement pertains 
to that class of articles of manufacture which 
may be used for various purposes, such as 
drafting-tables, sewing-tables, type-writer 
desks, studying-tables, china painters' tables, 
sick-room tables, artists' easels, etc. It is col- 
lapsible, folds into a small space, and is ad- 
justable to various heights and angles. 



Business and Personal 01 ants. 



READ THIS COLUMN CAREFULLY.— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Household Utilities. 

WINDOW-SHADE FIXTURE.— G. C. Ver- 

gason, Binghamton, N. Y. An object of this 
improvement is to provide a fixture which is 
adaptable to window-frames of varying widths 
without marring or mutilating the exposed 
faces thereof, besides being strong and durable, 
and light in weight. The parts are easily as- 
sembled for use and again dismantled and 
taken apart for shipment. Mr. Vergason em- 
ploys duplicate hangers of special construc- 
tion, combined with portions of which are ad- 
justable slides, rigid with which are brackets 
to which are secured the outer extremities of 
a specially-constructed expansible device for 
the brackets. 

FLUSHING DEVICE.— P. L. Guest, Colum- 
bus, Ga. One of the principal objects of the 
inventor is to avoid the use of the movable 
siphon. A stationary siphon is provided, and 
a regulating device for the inlet-valve of the 
tank is so arranged as to provide for shutting 
off the inlet when the water reaches a certain 
height and before the siphon commences to 
operate. Means provide for releasing inlet- 
valve, so as to admit water upon manipulation 
by hand. Then water rises and starts the 
siphon, and when water is removed from tank 
through siphon the inlet-valve is again en- 
gaged so that further introduction of water 
will automatically close the valve in same po- 
sition as before. 

HOLDER. — A. E. Martin, Toledo, and R. W. 
Kennard, Fernhill, Wash. In the present pat- 
ent the improvement has reference to holding 
devices, and more particularly to those adapt- 
ed for culinary use to support upon a kettle 
or other vessel its lid and a spoon or the like. 
The invention has for its principal objects the 
provision of a simple, strong and very efficient 
holder. 



Machines and mechanical Devices. 

CONVEYER.— G. Lucas, Passaic, N. J. 
In this patent the invention relates to con- 
veyers, it having for its principal object the 
provision of a simple and durable apparatus 
which will effectually transport material. The 
improved conveyer furnishes an unbroken con- 
duit of considerable depth, by which many 
kinds of material may be moved from one 
point to another, and the flexible fabric which 
constitutes the conveyer proper is so supported 
that it may carry great weights without sag- 
ging and yet readily adapts itself to changes 
of direction. 

Note. — Copies of any of these patents will 
be furnished by, Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Marine Ironworks. Chicago. Catalogue free. 

Inquiry No. 7777.— Wanted, the name and ad- 
dress of the manufacturers of the Babcock milk tester. 

For hoisting engines. J. & Mundy, Newark, N. J. 

Inquiry No. 7778.— For makers of cheap electric 
pocket lamps, and small electric novelties. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 7779.— Wanted, a water still, of 
capacity of 100 gallons daily. 

Handle & Spoke Mchy. .Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 7780,-For manufacturers of blow- 
ers. 

Wanted.— Purchaser for Monazite, Molybdenite and 
Wolfram. Apply M»nasite, Box 173, New York. 

Inquiry No. 7781.— For makers of vulcanizers, 
rubber stamps, and supplies for same. 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry Nn. 7782.— Wanted, Bowe's quick-open- 
ing hose couplings. 

The celebrated "Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Machine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 77 83.— For makers of bottling ma- 
chines ; also for information regarding the manufac- 
ture and bottling of carbonated drinks. 

Wanted. — Ideas regarding patentable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. O. Box 773, New York. 

Inquiry No. 7784.— For makers of saw machines, 
or saw mills for squaring small timbers, from 1 inch up 
to 8 inches. 

Wanted.— High-class machinists and tool makers. 
Good wages. No labor troubles. 

Driggs-Seabury Ordnance Corporation, Sharon, Pa. 
Inquiry No. 7785.— For makers of luminous paint. 

Well gotten up typewritten letters will increase your 
business. $2 per 1.000. 

Typewritten Letter Co., St. Louis. 

Inquiry No. 7786.— For makers of small castings 
cast in metal moulds, to exact size. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 7787.— For makers of sewing ma- 
chine needle-threaders, having a flange on both sides. 

Inquiry No. 7788.— For manufacturers of gas- 
making machinery, for illuminating purposes. 

Inquiry No, 7789.— Wanted, addresses and cata- 
logues of companies manufacturing small dynamos. 

Inquiry No. 7790.— For manufacturers (in Cana- 
da) to undertake the manufacture of a candy holder. 

Inquiry No. 7791.— For makers of brass trim- 
mings for gosoline launches, etc. 

Inquiry No. 7792.— Wanted, makers of leaded 
glass windows and doors. 

Inquiry I\o. 7793.— Wanted, a machine, patented 
by Mr. Christian Rotts, for cracking off lamp chimneys 
and tubular glassware. 

Inquiry No, 7794.— For manufacturers of elec- 
trical fixtures and fittings. 

Inquiry No, 7795,— For parties to roll out semi- 
circular troughs, of half-inch steel plates. 

Inquiry No, 7796.— Wanted, a flutter wheel, 3 
inches diameter, to keep in motion by means of a 
spring. 

Inquiry No, 7797.— Wanted, makers of engines 
using coal oil for fuel, instead of gasoline. 

Inquiry No, 7798.— For makers of trunka, etc. 

Inquiry No. 7799.— For dealers, in large quanti- 
ties, of palm leaf fans. 

Inquiry No. 7800.— For makers of electrical toys, 
induction coils and Geisler tubes. 

Inquiry No. 7801 .-Wanted, machines to make 
ladies' hat and bonnet wire frames. 

Inquiry No. 7802.— Wanted, the most recent and 
improved machinery for manufacturing roofing tiles. 

Inquiry No, 7803, -For makers of small refriger- 
ators. 

Inquiry No. 7804,— For makers of horseshoe 
magnets. 

Inquiry No, 7805.— For small pocket mirrors. 

Inquiry No, 7806,— For makers of farm-gate hang- 
ers, gate hangers and hinges. 

Inquiry No, 7807.— For makers of printing plates, 
which may be mailed. 

Inquiry No. 7808,— Wanted, metals for experi- 
mental use. 

Inquiry No. 7809,— W anted, bleached or un- 
bleached horsehair for manufacturing purposes. 

Inquiry No, 7810.— Wanted, machinery for mo- 
dern canning factory. 

Inquiry No. 7811,— Wanted, machinery for mak- 
ing and printing tags. 

Inquiry No. 7812,— Wanted, makers of chemical 
apparatus and chemicals. 

Inquiry No, 781 3,— Wanted, makers of artificial 
eggs. 

Inquiry No, 78 1 4, --For manufacturers of alumi- 
num. 

Inquiry No, 7815.— For makers of fancy labels 
for perfume bottles, etc. 

Inquiry No, 7816.— For makers of zinc white and 
dry colors. 

Inquiry No, 7817.— Wanted an automatic device 
for lifting sewerage from low level to a height. 

Inquiry No, 7818,— Wanted, makers of air tools 
for boiler work. 

Inquiry No. 7819,— Wanted, names and addresses 
of manufacturers of gas from gasoline or other oils. 

Inquiry No, 7820.— For makers of chuck perforat- 
ors and other such devices. 

Inquiry No, 7821,— Wanted, the name and ad- 
dress or the maker of the "Crown Press," having 
cushioned bed plates and using rubber type, for ad- 
dressing envelopes, printing bill and letter heads, etc. 

Inquiry No, 7822,— Wanted, a device for striping 
carriages, etc. 

Inquiry No, 7823,— For makers of and dealers in 
electric furnaces. 

Inquiry No. 7824. —Wanted, the necessary appa- 
ratus, etc.. for fitting up an office for therapeutic and 
X-ray work. 

Inquiry No. 7825,— For makers of looms for weav- 
ing raw material, such as moh air, into saddle blankets. 

Inquiry No, 7826.— Wanted, machinery for manu- 
facturing narrow-necked bottles. 
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"Star" 
Lathes 



Foot and 
Power 
Screw Cutting 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENF.CA FALLS MFO. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 



Engine and Foot Lathes 

machine shop outfits, tools and 

supplies best materials. best 

workmanship. catalogue free 

SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati. 0. 




TkE Cupper Cup 

t3T° Its triangular shape prevents 
entangling and gives three times 
the capacity of any other Clip for 
attaching paoers together.' 

Best & Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A. 

For free samples and mformaticm write to ns. 



IOB 3 

If you want to know bow to make an Ice 
Boat, buy Scientific American Supple- 
ment 1550. Complete working drawings 
and a thorough description are published. 
Order from your newsdealer or from Munii 
tfc Co., 361 Broadway, New York 



Keystone Well Drills 




for Artesian and Ordinary Water 
Wells ; Mineral Prospecting and 
Placer Testing for Dredjrers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines, 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 




The BARKER MOTOR 

has from the first shown itself to be 
of superior design. Mechanical 
ideas of proven worth, combined 
with the best materials and careful 
attention to details makeit 

THE LEADER OF ITS CLASS. 



L Barker, Norwalk, Conn. 



Nickel Plate Road Again Selling Colonist 
Tickets to the Pacific Coast. 

Extremely low rate tickets on sale daily February 15 
to April 7 to Pacific Coast and other points in the Far 
West. Tickets good on any of our trains and in tourist 
sleepers. For full information write A, W. Ecclestonk, 
D. P. A., 385 Broadway, New York City. 



Mustard & Company 

GENERAL IMPORTERS AND 
COMMISSION AGENTS 



Plumbing Supplies, Safes and Scales. The largest Hardware, 
Machinery and Tool House ip. China 



9a NANKING ROAD 



SHANGHAI, CHINA 



ALL 



IboutPMNT 



FREE 



I My New Biff Paint 

Book tells you all about ' 
paint, how to know good paint from bad. Tells why 
my made-to-order PAINTS are the best and safest 
for all purposes. Guaranteed eight years. Two full 
gallons to try, free if you are not satisfied. Largest, 
handsomest paint book ever made; has great double 
pages Color samples in greatest variety of tints. Costs 
us 75c to make, but free to you. Writt, today— Address 
O. L. CHASE, The Paint Man, 711 S. Olive St., St. Louis 



SUBSTITUTES FOR COAL 

Are described from the technical 

standpoint in the following Scientific 

American Supplements. 



Each Supplement named costs 10 cents 
by mail : 

COMMERCIAL, IT N K S OF PEAT. 

Scientific American Supplement 1324. 
The article enumerates the principal peat 
bogs and states their financial possibilities. 

GERM A IV BR ItH Till' INGMACHIN- 
EKT IN AMERICA. Scientific 
American Supplement 1411. A valu- 
able economic report. 

A NEW ELECTRICAL, PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL. Scientific American 
Supplement 1492. The paper fully des- 
cribes the Bessey process. 

LIGNITE, PEAT, AND COAL DUST 
FUEL. Scientific American Supple- 
ment 1426. A careful consideration of 
German methods. 

MOOR CULTIVATION AND PEAT 
INDUSTRY IN GERMANY. Scien- 
tific American Supplement 14 81* An 
excellent critical review. 

DOMESTIC COKE AND RRI- 
qi'li'lTKS FROM RETORT 
COKE OVENS. By R. M. Atwater, 
Scientific American Supplement 121 1. 
A valuable monograph by an expert. 

THE WHITE MINERAL PRESS 
FOR RRIQUETTING. Scientific 
American Supplement 1224. An article 
describing and illustrating an American 
briquetting" machine. 



Price io cents each, by mail. 



Order through your Newsdealer or from 

MUNN & COMPANY 

361 Broadway NEW YORK 




Notes 




and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 

(9878) E. J. J. asks: 1. Will a stor- 
age battery made up of a bundle of thin lead 
plates separated by thin layers of asbestine 
paper be efficient? A. A storage cell can be 
made by the use of thin sheets of lead be- 
tween sheets of asbestos. It would' not be 
heavy enough to be efficient. This is the first 
way a storage cell was made — by rolling sheet 
lead between sheets pf cloth. 2. What would 
be the surface required to give a current of 
10 amperes? A. A storage cell may give 4 to 
8 amperes' per square foot of negative plates, 
counting both surfaces of the plate. 3. What 
would be the effect of using a stronger solu- 
tion of sulphuric acid than 10 per cent? A. 
Too strong an electrolyte will consume the 
plates, and spend itself without giving any 
return. Sulphate of lead will be formed, and 
the plate will be destroyed. 

(9879) F. B. W. writes: The state- 
ments and process of reasoning of your cor- 
respondent J. P. in Notes and Queries No. 9840 
are so obviously and fundamentally erroneous, 
that I am surprised that you should print it 
without some editorial comment. To begin 
with, there is no such quantity in mechanics 
as "accelerating velocity." Perhaps J. F. in- 
tended to speak of acceleration; but if we 
grant that it was acceleration that was meant, 
then the dimensions in which it is expressed 
are wrong, for acceleration is not "feet per 
second," but feet per second per second. In 
fact, all through his argument J. F. has hope- 
lessly confused the terms used in mechanics, 
and finally concluded by an attempt to sub- 
tract two forces from two accelerations — quan- 
tities which are as radically different in their 
nature as are volumes and areas. When we 
speak of a freely falling body, we do not mean 
one that is falling in air or other retarding 
media, but one that is acted upon by the force 
of gravity alone. It is only under this latter 
condition that a constant acceleration is given 
to such a falling body. T'o show that a ball 
of lead and one of cork will not reach the 
ground in the same time if they are dropped 
at the same instant, let us first see what kind 
of quantities we have to deal with in the solu- 
tion of the problem. Without going too deeply 
into the question of dimensions, we define both 
weight and force as being the product of two 
factors, or 

Weight = Force = Mass X Acceleration, 
Velocity 

and acceleration is = . 

Time 
When a body is allowed to fall in a vacuum, 
it is acted upon by the force of gravity alone. 
This force is equal, by definition, to the product 
of the mass of the body by the acceleration 
therein produced, or 

f = IXl. 
Now, suppose the same body to be allowed to 
fall in air. The resistance offered by the air 
to the passage of the body through it is a force 
(which we may call f) and acts in direct oppo- 
sition to the force of gravity, so that the resul- 
tant force, acting downward on the body, is 
less than in the first case, and we may write : 

(F — f) = MXA'. 
The left-hand member of this equation is 
obviously less than that of the preceding one, 
so therefore our right-hand member must also 
be less. But as the mass M is constant, the 
only factor that can have decreased is the ac- 
celeration, and therefore A' is less than A. 
This is the same thing as saying that gravity 
cannot accelerate a body so rapidly in a re- 
sisting medium as in a vacuum, a statement 
that ought to be self-evident. Let us consider 
now two balls of the same identical shape and 
size, but one weighing 40 pounds and the 
other 2 pounds. And suppose, for convenience, 
that each ball meets with a resistance of 1 
pound when it is falling through the air at 
some uniform velocity = v, say. Then when 
the two balls are dropped in a vacuum, we 
have, by substitution in our first equation, 
40 = m t X a t for the heavy ball, and 
2 = m 2 X a., for the light ball. 

The masses m-i and m 2 being proportional to 
the weights of the balls, the accelerations Oi 
and a 2 are equal to each other, and the balls 
fall in equal times. 

Now, if dropped in air, when the balls are 
falling at the velocity v, we will have : 

(40 — 1) = m 1 X a,' for the heavy ball, and 

( 2 — 1 ) = m a X Ov,' for the light ball. 
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Type G Four-cylinder Light Touring-car. Shaft drive. 1400 pounds. 81,800. 

How does "Franklin air-cooling" make a more power- 
ful engine, and an abler car for less money ? 

By creating a more efficient temperature in the combustion chambers 
than is possible in any other engine. By also getting rid of weight. By 
saving repair-cost and weight-cost; and by giving more days' work in a year. 



The Franklin auxiliary exhaust does what no other in- 
vention ever did for a motor-car cylinder; lets out the hot, 
used gases before they have a chance to over-heat the cylin- 
der. It prevents flame being carried out along the main 
valves to burn or pit them, and cause them to leak com- 
pression. It permits the cylinders, being cooler, to take in 
a larger charge, and enables thecharge to do its full work 
freely and unhampered. 

And here is an equally important fact: while Franklin 
cylinders do not over-heat, they also do not under-heat. A 
certain degree of constant heat is necessary for the best 
work in a gas-motor cylinder. Franklin direct air-cooling 
creates exactly the most efficient working temperature in the 
cylinder, while the Franklin auxiliary exhaust maintains 
this temperature constantly. 



Thus the Franklin engine yields its full ability from the 
start, and keeps it up continuously — produces big power, 
saves a large percentage of the power that is lost in standard 
cylinders, and delivers to the Franklin rear wheels an ex- 
ceptional amount of active working energy. 

The weight of water-cooling apparatus — pipes, pumps, 
tanks, radiator, water; and the heavier frame needed to carry 
them — a total of some 200 useless pounds— are all dispensed 
with; and the power left free to carry people; and to go. 

No water-cooling repairs are needed. Fuel and oil bills 
are small because of light weight and reduced friction. The 
light weight makes an enormous saving on tires. 

There's nothing to freeze. A Franklin car is ready for 
use any minute, in any climate — 365 days in the year. 
That brings down the cost for every day's use. 



Send for the handsomest and clearest of all motor-car catalogues. 
4-cylinder Runabout, $1400 4-cylinder Touring-car, $2800 

4-cylinder Light Touring-car, $1800 6-cylinder Touring-car, $4000 



Prices f. o. b. Syracuse, N. Y. 



H. H. FRANKLIN MFG. CO., Syracuse, N. Y. m.a.l.a.m. 
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BY the BROOKS SYSTEM 

There is no reason why you cannot own as good a boat as the best 
boat factory can produce if vou will use your leisure time to advantage 
and build it yourself. The fact that anyone using the Brooks System, no 

matter how inexperienced he is in the use of tools, can build his own boat at the cost 
of a little lumber and a few nails, has brought boats within the reach of all. All the 
boats built last year, by all the boat factories in the United States, combined in one 
fleet, would not equal the number of boats built during the same time by novices 
using the Brooks System. Our catalog gives pages of testimonials with photo- 
graphs of the boats built by amateurs using the Brooks System* 

The Brooks System consists of exact size printed paper patterns of 
every piece that goes into the boat, a complete set of halftone illustra- 
tions showing an actual picture of each step of the work properly done, 
detailed instructions to build, covering- the entire construction of the 
boat and an itemized bill of all material required and how to secure it. 

We tell you how to lay'the pattern of each particular part on the proper piece of 
material and exactly how to cut— you cut. We then tell you how to fasten each part 
in its right place— what kind of a nail to use— how to drive it— you drive it. 

You need no mechanical ability, the Brooks System supplies this— how is shown 
in the catalog. 

Many professional men are taking up the Brooks System for mental relaxation 
—for the pleasure of working with their hands and for exercise. 

We have started hundreds in the boat building business. One man built sixteen 
boats from one set of patterns last season. Another built ten. The materials coat very 
little. We furnished the design, they did the work and sold the boats at a big profit. 

You need buy nothing from us but the patterns. We have them of all kinds and 
sizes, from small Row-boats and Canoes to Sea-going Yachts. We have over fifty 
styles and sizes of boats and boat patterns, each one perfect in design for its purpose. 
Our catalog illustrates the product of the best staff of designers in the world. 

Over ten thousand amateurs throughout the world successfully built boats by the 
Brooks System in 1905. 

When so ordered, Patterns are Expressed, Charges Prepaid, C. O. D., Allowing 
Examination. 

KNOCK DOWN BOATS 

complete from keel to cushions and fittings. We send you a complete Knocked Down 

Boat, even to the paint at a cost of very little more than the cost of the raw material. 

ILLUSTRATED CATALOG OF ALL OUR BOATS FREE 

BOOKS WE PUBLISH S 

Useful Information for the Amateur Yachtsman and Boat Builder. Price 25 cents 
The Principles and Operation of Marine Gasoline Motors. Price 25 cents 
Book of Designs for Practical Boat Builders. Price 25 cents 

BROOKS BOAT MFG. CO. 





Originators of the Pattern System of Boat Building 
401 Ship Street Bay City Mich., U. S. A, 
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Prom this we see that 

Of = 39/40a 1 and a 2 * = l/2a 2 . 
Therefore the percentage decrease in the ac- 
celeration due to gravity is only 2^ per cent 
for the heavy ball, while for the light ball it is 
50 per cent. Therefore the heavy ball is ac- 
celerated most, and falls the faster. It is thus 
clear that the retarding force of the air due 
to the passage of the balls through it, which is 
assumed to be the same on each ball, is not a 
quantity that can be subtracted from a 
velocity, as J. F. would have it, but one that 
enters the equations of motion in an entirely 
different way. A. There is perhaps no proper 
defense for having printed Query 9840 with- 
out a refuting comment, but it was done to 
show a type of reasoning which very often 
comes to our desk. Indeed, this matter of 
falling bodies retarded by the atmosphere is 
probably the most prolific in our correspon- 
dence, only a very small portion of which gets 
into print. The demonstration you give is 
probably quite too technical for the average 
reader of Notes and Queries, whom we are al- 
ways obliged to keep in mind in deciding what 
to insert in the column. The new expression 
for acceleration, "feet per second per second," 
is correct, but in the editor's experience with 
classes it is in no way an improvement over 
the older mode of expressing the same fact, 
if indeed it is not really a block to understand- 
ing. To meet the needs of those whom we 
must keep in mind, who are not versed in 
mathematical mechanics, we must avoid the 
equation as much as possible, and make our 
explanations in words. This is not as satisfac- 
tory to the mathematician, of course, but we 
are confident that it meets the needs of our 
average reader. 

(9880) J. R. W. asks: Please explain 
the following phenomena in the Notes and 
Queries department of the Scientific Ameri- 
can : About four years ago, at 3 o'clock P. M., 
two friends and myself witnessed the falling 
of a meteor near Springfield, W. Va. The sun 
was shining and we were looking toward the 
east. A mountain about 1,000 feet higher than 
where we were standing lay one mile east of 
us. The meteor was brilliant red, and about 
the size of the planet Mercury. When first ob- 
served it seemed about 500 feet higher than 
the top of the mountain. It fell nearly verti- 
cal, and seemed to drop on the mountain about 
one-third way down from the top, and was so 
plain that we located where it seemed to fall, 
by a tree. On examining the place no trace 
of it could be found. A few days after I read 
an account of a large meteor falling in Clark 
County, Va., on the same day and hour. Do 
you think the meteor we saw was the same one 
that fell in Clark County? The distance is 
40 to 50 miles. A. It is very easy to believe 
that the meteor described as seen above a 
mountain top was in reality 40 miles away. 
There is no possible way to estimate distances 
in the sky, in the line of sight. An error Is 
most easily made in judging the distance of 
such Cn object. 

(9881) M. L. C. asks: How could I 
arrange so that I would get electric sparks by 
sliding a silken cushion (or any other material) 
along a glass rod back and forth ? A. It is 
not possible to obtain sufficient electrical energy 
by rubbing a glass rod with a rubber held in 
the hand to produce sparks. A plate swiftly 
rotated as in the various machines is needed. 
The best which can be done with a rod and 
rubber in the hand is to have the rubber of 
silk or woolen and lined with some strips of 
tinfoil connected to a wire which extends out 
so that the electricity which is generated may 
be conducted to the place where the spark is 
desired. Of course, the best way to get electric 
sparks is by the electrophorus. The making of 
this is easy. You can find out 'how to proceed 
by getting St. John's "How Two Boys Made 
Their Own Electrical Apparatus," a fine book 
which we send for $1. 

(9882) W. E,. B. asks: Please inform 

me, through Notes and Queries, what material 
is needed, and how to construct the so-called 
water-pail forge. A. The materials needed to 
construct a water-pail forge are a pail, some 
salt water, and some sheet lead. Place the 
sheet lead so as to nearly or quite cover the 
bottom of the pail, and have a strip extend up 
out of the salt water, so as to attach the posi- 
tive wire to it. The negative wire is attached 
to the piece of metal to be heated, and the 
metal is dipped into the salt water. Instantly 
a flash of light occurs, and in a second or two 
it is white hot. The forge cannot be worked 
with much less than 220 volts. 

(9883) J. W. asks: 1. What is the 

increase of velocity of a falling object per sec- 
ond? A. The velocity of a falling body increas- 
es 32.16 feet or 980 centimeters each second 
of its fall. 2. How long would it take an ob- 
ject to fall 3,000 feet? A. The time required 
to fall freely through any distance is found by 
the formula S = y 2 GT 2 . In this formula, 
G = 32.16; 8 is the space, and T is the re- 
quired time. To solve your problem, put 3,000 
feet as the S and solve for T. 3. What is the 
speed at which an object will take fire through 
friction with the air? A. The speed at which 
an object will take fire from friction against 
the air varies with the density of the air. It 
is not speed which determines the matter sim- 
ply, but. time which must be taken into account. 
See books of astronomy for this under meteors, 
since these take fire and shine by reason of the 
friction against the air as tliey fly swiftly 
through, the air. 
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MODEL S. 4-Cylinder, 26-28 h. p. Price $2250 (with complete 
lamp and horn equipment.) 

Our Palace Touring Car, Model S, is the " top-notcher " of 1906. It is a genuine Amer- 
ican car, discounting European product at Wall Street rates. Send for booklet telling how we 
have packed more style, speed, stability and brains into Model S for $2250 than can be found in 
any car in the world for anything like the same money. 




MODEL L. 2-cylinder. 2-stroke cycle, 20-24 h. p. Price $1250. 
(with complete lamp and horn equipment.) 

The Double- Action Olds is a car with two working strokes for every revolution of the crank. 
It's the "Latest " — the "new thing " — in automobiles. It is free of valves, guides, cams, and 
other mysteries that usually terrify the uninitiated. Its motor has only three working parts. It's 
a giant for hill climbing and difficult roads. Its price, $1250. Write for our " Double- Action" 
Booklet. 




THE DOUBLE-ACTION OLDS, Without Tonneau. 

For 1906 we have brought out, in addition to our well-known standard curved dash runabout 
(the "you see them wherever you go" kind), a straight dash or "piano box" runabout, which 
we sell at the same price, $650. This style appeals strongly to a certain class of drivers. It is 
unique and attractive and possesses all the most desirable features essential to a satisfaction-giving 
runabout. It has a simple single cylinder motor, with 7 h. p. It is lever-controlled. Starts 
from the seat; has safety device to prevent all danger of back fire; effective and easily operated 
brakes, and many attractive and serviceable features, making it up-to-date and desirable in every 
way — a big-value for the money, and essentially a car for business utility. 

Use the Catalog Coupon below for further particulars. 

OLDS MOTOR. WORKS 

Lansing', MicH., U. S. A. 

Canadian trade supplied from Canadian Factory, Packard Electric Co*, St. Catherines, OnU 

Member of Association Licensed A utomobile Manufacturers 



CATALOG COUPON 

Kindly send me information regarding 
cars checked. I am interested. 

Model B Delivery Cars .... 

Model S Passenger Traf- 

5. a. a ModelL fie Cars 



Name. 

Address.. 



CALENDAR COUPON 

Enclosed find 10 cents, for which send 
your large Art Calendar (free from adver- 
vising and suitable for framing) for 1906. 
Design by George Gihhs. S. A.2 



Name . 

Address 1 ., 



MOTOR TALK COUPON 
Enclosed find 25 cents, for which hare 
MOTOR TALK, a magazine devoted to 
automobiling, sent to me for lyear. S.A.g 



Nunc 

Address-. 
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NEW BOOKS, ETC. 

Modern Turbine Practice and Water- 
Power Plants. By John Wolf Thurs- 
ton. New York: D. Van Nostrand 
Company,- 1905. 8vo.; pp.244. Price, 
?4. 
Modern turbine practice is thoroughly de- 
scribed in this book, whose object is to give 
such information with regard to modern tur- 
bines and their proper installation as is neces- 
sary to the hydraulic engineer in designing a 
water-power plant, and no attempt has been 
made to treat the designing of turbines. The 
writer has designed turbines both in America 
and in Europe, and has been connected in engi- 
neering capacities with water-power develop- 
ment aggregating nearly 200,000 horse-power, 
having been in charge of the hydraulic work 
during the planning and construction of some 
of the most important developments in Canada. 
He has had an excellent opportunity to study 
the subject from the point of view of the tur- 
bine builder and of the turbine user. In the 
first part of the book the author points out the 
direction in which improvement is to be sought 
in the present American turbine practice. On 
account of the great importance of the steam 
turbine and its close relation to the hydraulic 
turbine, the writer has included a chapter on 
this subject. It is an excellent work, and will 
prove of great value to the hydraulic engineer. 

The Industrial Problem. By the Rev. Ly- 
man Abbott. Philadelphia : George 
W. Jacobs & Co., 1905. 12mo.; pp. 
196. Price, $1, 
This book contains the lectures on Chris- 
tian sociology given under the auspices of the 
Rev. William L. Bull Lectureship during the 
present year. The four lectures by Dr. Abbott 
are on the Industrial Problem ; the Political 
Solution — Regulation ; the Economic Solution 
—Reorganization ; and the Ethical Solution — 
Regeneration. It is unnecessary to state that 
these lectures are in Dr. Abbott's most char- 
acteristic style, and that they contain much of 
interest on this, the greatest problem of our 
day. 

Precis D'Hydraulique. La Houille 

Blanche. By Raymond Busquet. 

Paris: J. B. Balliere et Fils, 1905. 

12mo. ; pp. 317, 49 illustrations. 

Price, $1.50. 
This work from the pen of Prof. Busquet has 
for its aim the placing at the disposal of all 
engineers, and others interested in the use of 
water power, of the principles to be followed 
in the construction of hydraulic power plants. 
M. Busquet first states the primordial laws of 
hydraulics which must be followed in plants 
of this character, and he then follows this 
with a discussion of the flow of liquids through 
pipes and in open canals. The latter part of 
the work describes various forms of turbines 
and waterwheels, and there is a closing chapter 
on the "Creation of a Water Power." The book, 
while more or less technical in character, does 
not go into mathematics beyond the solution 
of ordinary arithmetical problems, and the 
employment of the first principles of geometry. 

Sugar and Sugar Cane. By Noel Deerr. 
Manchester, England : Norman Rod- 
ger, 1905. 8vo.; pp. 396. Price, $3. 
The present work is an elementary treatise 
on the agriculture of sugar cane and on the 
manufacture of cane sugar. As there is no 
recent work in English covering the cane- 
sugar industry, the author hopes that this 
compilation may be of use to the English- 
speaking community connected with the indus- 
try. The book is a most comprehensive one, 
and will certainly be of the greatest possible 
value to growers, crushers, and refiners. It 
is a book which we can recommend. 

Les Fours Electriques et Leurs Appli- 
cations Industrielles. By Jean Es- 
card. Preface by Henri Moissan. 
Paris: Vve. Ch. Dunod, Editeur, 1905. 
8vo.; pp. 511. Price, $4.50. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

January 23, 1906. 

AND EACH BEARING THnT DATE 

fSee noto at end of list about copies of these patents. I 



Abdominal supporter, N. Grose 810,407 

Agricultural implement, J. U. Cornelison. . . 810,622 
Air brake pipes, safety coupling section for, 

W. J. Hofstatter 810,862 

Air treating apparatus, F. White.. 810,450, 810,451 

Anchor, guy, L. D. Pitcher 810,807 

Animal trao, F. Ballentine 810,518 

Antikicking attachment, F. J. Brady 810,520 

Automatic carrier and self-dumping device, 

Sylstad & Rude S10.5S6 

Automobile, L. B. Gaylor 810,6:16 

Ax holster and guard, J. G. Busch 810,614 

Axle and wheel structure, combined car, L. 

p. Fertig 810,525 

Bale tying machine, 0. M. Cagle 810,521 

Barrette fastener, G. W. Dover 810,475 

Balloting box, W. W. McOollum 810,790 

Beach making 'device, G. C. Dwigbt 810,630 

Bed and similar furniture, collapsible, F. 

O. Scbofleld 810,573 

Beds, crib attachment for, W. R. Clark 810,718 

Bedstead end piece, metallic, W. F. Bern- 
stein 810,699 

Beer, Pasteurizing, H. Gronwald 8.10,746 

Bell ringer, R- M. Crosby 810,725 

Bicycle attachment, A. P. Santini 810,814 
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*Jis good as it looks" 




The Limousine of Luxury 

Stobbarb==2)a\>ton 



A drawing room awheel. Finished in every way 
equal to the highest grade brougham, uphol- 
stered in choicest hand-buffed leather; lined with 
broadcloth. Equipped with electric lights, toilet 
cases, card cases, speaking tube, etc., beveled plate 
glass. 

The Stoddard-Day (on limousine Car has a special 
type of 4%x 5 in. four cylinder motor ; water-cooled ; 
frame of hot rolled, high carbon, pressed steel ; 
sliding gear transmission ; three speeds and re- 
verse — selective type, can change from high to 
intermediate, or vice versa, at speed of 25 miles, 
without clashing or noise, uphill or down ; practi- 
cally noiseless ; entire transmission on roller bear- 
ings ; mechanical lubrication ; 30-35 horse-power. 
Price $3,250, the peer in beauty, speed and elegance 
of the highest priced cars. 

Send for our 1906 book K — IPs FREE 

The DAYTON HOTOR CAR CO., Dayton, 0. 



PATENTS 



Our Hand Book on Patents, Trade-Marks, 
etc., sent free. Patents procured through 
Muna & Co. receive free notice in the 

Scientific Amehicait 
MUNIS' & CO., 361 Broadway, N. Y. 
Branch Office: 625 F St.,WaBhington,D.C. 



NEW YORK SCHOOL OF 

AUTOMOBILE ENGINEERS 

Incorporated 

14? West 56th Street, New York City 

Under the personal direction of 

PIJOF. CHAS. E. LUCRE, M. E., Ph.D. 

School of Engineers, Columbia University 

Departments include machine tool and forge shops, 

assembling and test shops, and every type •* motor i 

also laboratories completely and specially equipped to 

teach all component parts of automobiles. 

Day and Evening Classes. 

SPECIAL. COURSES FOR OWNERS. 



THE IDEAL 

LAWN MOWER GRINDER 

This machine will erind a lawn 
mower perfectly in 15 minutes, and 
is destined to revo- 
lutionize the whole 
business. Greatly 
improved over old 
models, and is now 
perfection. Bner- 
getrc men and boys 
make $10 p e r day 
using it. Nothing 
like it on the mar- 
ket. For Hand" or 
Power use. For 
prices, etc., address 
the manufacturers. 

TiflE ROOT BROS. CO., Plymouth, Ohio 




AND 

Concrete Bull Blocks 

Scientific American Supplement 1543 contains an 
article on Concrete, by Brysson Cunningham. 
The article clearly describes the proper com- 
position and mixture of concrete and gives 
the results of elaborate tests. 

Scientific American Supplement 1538 gives the 
proporition of gravel and sand to be used in 
concrete. 

Scientific American Supplements 1567, 1568, 
1569, 1570, and 1571 contain an elaborate dis- 
cussion by Lieut. Henry J. Jones of the 
various systems of reinforcing concrete, con- 
crete construction, and their applications. 
These articles constitute a splendid text book 
on the subject of reinforced concrete. Noth- 
ing better has been published. 

Scientific American Supplement 997 contains an 
article by Spencer Newberry in which prac- 
tical notes on the proper preparation of con- 
crete are given. 

Scientific American Supplements 1568 and 1569 
present a helpful account of the making of 
concrete blocks by Spencer Newberry. 

Scientific American Supplement 1534 gives a 
critical review of the engineering value of 
reinforced concrete. 

Scientific American Supplements 1547 and 1548 
j five a resume in which the various systems 
of reinforced concrete construction are dis- 
cussed and illustrated. 

Scientific American Supplement 1564 contains an 
article by Lewis A. Hicks, in which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplement 1551 contains 

the principles of reinforced concrete with 

some practical illustrations by Walter Loring 
Webb. 

IOach number of the Supplement costs 10 
cents. 

A set of papers containing all the articles 
above mentioned will be mailed for $1.30. 

Order from your newsdealer «r fr*m 

munn ca. CO. 

3(>1 Broad-way, New YorK City- 



Bicycles, electric generator for, F. X. Hof- 

bauer 810 ,651 

Blackboard, T. H. Costello 810,62:1 

Block mold, J. C. Miller 810,494 

Boiler, E. Porritt 810,809 

Boiler attachment, Faherty & Blackford 810,632 

Boiler compound, P. B. Bird 810,838 

Boiler superheater, steam, F. J. Cole 810,619 

Boring tool, C. Baar 810,602 

Bottle, J. M. Cutler 810,727 

Bottle detector and identity destroyer, re- 
filled, E. S. Hayford 810,647 

Bottle, non-reflllable, J. M. Dunkle 810,398 

Bottle, non-reflllable, C. L. E. Wolf 810,452 

Bottle, non-reflllable, J. M. Gambon 810,480 

Bottle, non-reflllable, W. H. Garnett 810,481 

Bottle stopper, poison, L. N. Ritten 810,676 

Box covering machine, H. A. Inman 810,414 

Brake, M. Turner, et al 810,825 

Brake shoe, J. D. Gallagher 810,405 

Brush, S. H. Brister 810,708 

Brush, fountain, E. C. Davey 810,470 

Brush holder and scraper, C. T. Greener.... 810,640 

Brush, paste jar, A. N. Ritz 810,436 

Bucket, dinner, H. J. Drear 810,730 

Burners, reservoir for gasolene and other 

vapor, Fulton & Richards 810,403 

Bushing, bung hole, Ptluger & Christensen. 810,430 
Bushings, combined expander and flanger for 

bung hole, Pfluger & Christensen .... 810,431 

Butter mold, J. Mlada 810,665 

Button holder, A. M. Hill 81»,758 

Button or check, C. J. Franz 810,635 

Cabinet, E. L. Krag 810,544 

Cabinet, metallic, E. L. Krag 810,545 

Calking tool, T. S. Mason 810,424 

Can rack, cracker, E. L. Reed 810,566 

Cane, repeating torpedo, R. Bean 810,386 

Cap, L. Balsam 810,697 

Car bolster, A. Campbell 810,840 

Car, box, F. A. Delano 810,472 

Car coupling, L. P. Elliott 810,400 

Car couuling, C. H. Tomlinson 810,588 

Car draft gear, railway, H. M. Ptiager.... 810,805 

Car, dumping, R. W. & J. V. Ericson 810,524 

Car dust collector, G. F. Weir 810,831 

Car platform folding gate, H. Witte 810,592 

Car seat, A. E. Ostrander 810,558 

Car seat, reversible, H. Witte 810,833 

Car wheel, Springer & Lister 810,437 

Cars and other vehicles, fender for, G. Hip- 
wood 810,762, 810,763 

Cars, crane structure for, Voynow & Taylor 810,827 
Cars, spragging device for coal and pit, J. 

Levak 810,778 

Carbureter, J. Mcintosh 810,792 

Cardboard, chain machine for the manufac- 
ture of corrugated, C. Thiebaut 810,891 

Cart, self-loading, R. C. Menzies 810,547 

Casein picker, A. B. Ireland 810,655 

Caskets, canopy frame for, C. E. Richards 810,569 
Casting machine, ingot, J. Illingworth .... 810,654 

Cement post truss, L. Clark 810,717 

Chandelier, W. J. Peterson 810,42'J 

Chlorid, making stannic, C. E. Acker 810,454 

Chlorid, making stannous, C. E. Acker 810,455 

Chopper. See Cotton chopper. 

Chuck, W. Mason 810,782 

Churn, E. W. Turner 810,688 

Cigar clipper and match safe, Paradis & 

Putrow 810,801 

Cinder or slag, chilling, Hoover & Mason.. 810,865 
Cinder or slag chilling apparatus, Hoover & 

Mason 810,864 

Clamp, H. A. Knoke 810,543 

Cloth pressing machine, D. Gessner 810,638 

Clothes pin, A. G. Borneman 810,704 

Clutch, friction, J. F. Wilson 810,516 

Clutch, friction, J. D. Maxwell 810,783 

Clutch operating mechanism, C. L. Reed.. 810,509 
Coin collecting and carrying device, M. 

Kohn 810,656 

Coin controlled apparatus, A. T. Hallock.. 810,856 

Coin holding box, R. H. Forsyth 810,742 

Collapsible box, W. N. Sewell 810,574 

Compass indicating apparatus, B. V. How.. 810,866 

Compound engine, J. Venator 8.0,589 

Compressor cooler, W. Prellwitz 810,670 

Concrete building block, Haller & Billings- 
ley 810,748 

Concrete construction, reinforcing device for, 

G. L. Peabody 810,561 

Concrete fence post, mold for making, C. 

E. Stokoe ... 810,579 

Conveyer, Baldwin & Robins 810,605 

Conveyer, belt, T. Robins, Jr 810,510 

Cook and frying pan, family, P. A. Hane- 

graaf 810,859 

Cork extractor, H. H. Dunn 810,476 

Cotton chopper, J. I. Roberts 810,811 

Counterboring tool for casks, Pfluger & 

Christensen 810,432 

Counting mechanism, H. C. McCallum 810,550 

Croquet apparatus, G. W. Griswold 810,853 

Culinary vessel attachment, W. Sowerby.. 810,817 
Cultivator shield attachment, H. H. Dennis 810,628 

Curtain hanger, R. J. Cumings 810,726 

Cutting and sluicing apparatus, S. H. 

Richardson 810,810 

Davit, ship's, J. W. Groff 810,854 

Dental obtunder, W. F. Blasingame 810,611 

Denture, artificial, J. M. Card, 

810,712, 810,713, 810,842 

Derrick, W. J. Newman 810,556 

Derrick, J. S. Allen, Jr 810,691 

Diamond drill, J. H. O'Donnell 810,503 

Diamond drill and burnishing lathe, J. H. 

O'Donnell 810,504 

Diaper, infant's, W. R. Way 810,689 

Dilator, G. F. Richter 810,675 

Disk drill, H. C. Ham 810,858 

Display fixture, shoe, F. Minor 810,425 

Display rack, hat, C. Koebler 810,421 

Display stand, P. M. Ward 810,829 

Distilling benziu and the like, apparatus 

for continuously, A. H. L. Gerhardt 810,637 

Ditcher and road grader, J. D. Martin 810,874 

Door check and closer, W. K. Henry 810,411 

Door, grain, R. R. Tichenor 810,893 

Door securer, Anderson & Pederson 810,692 

Door, sliding hinged grain, K. Osel 810,557 

Draft equalizer, G. T. Nicholas 810,797 

Draft opener, automatic, J. H. Thompson... 810,821 

Dredge, A. J. Burcham 810,710 

Driving mechanism, H. John 810,766 

Druggist's label holder, McCourt & Barns- 

dall, 2nd 810,791 

Druggist's prescription file, R. E. King. 810,772 

Dust collector, J. V. O. Palm 810,559 

Dust collector, B. Kern, Jr 810,771 

Electric circuit breaker, F. O. llartman.... 810,751 
Electric conductors, attachment device for, 

D. B. Mills 810,664 

Electric drill, C. W. Theil 810,444 

Electric light fixture, Barrett & Collins 810,836 

Electric lines, turning switch with lighted 

handle for, H. Holzer 810,536 

Electrical switch, J. F. George 810,527 

Elevator gate, automatic, P. F. Blim 810,839 

Elevator or jack, Wenzelmann & Overholt.. 810,448 
Elevators, retarding device for plunger, 

F. C. Furlow 810,404 

End cell switch, J. Bijur 810,389 

End gate latch, wagon, C. W. Stark 810,683 

Engine cylinders, cooling means for explos- 
ive, S. Ham 810,643 

Engine wheel, traction, I. O. Hotaling.... 810,487 
Envelop and letter paper, combined, A. B. 

Magoun 810.658 

Envelop, safety, J. Pellerin 810.804 

Envelop, two compartment, L. R. Swett... 810.585 

Explosion engine, H. Heinrich 810,535 

Extractor. See Cork extractor. 

Fabrics, oxidizing, B. Cleft 810,394 

Feed water heater, O. L. Stump 810,441 

Feed water heater, G. A., R., & H. Erick- 

son 810,732 

Feeding and band cutting mechanism, F. 

S. Rich 810,568 

Felly, wheel, C. Heart 810,860 

Fence machines, driving mechanism for 

coiler spindles of wire, Backlin & 

Eklund 810,696 

Fence machines, tension mechanism for wire, 

Backlin & Eklund 810,695 

Fenc» structure, M. B. Davis 810,626 

Fertilizer distributer, C. K. Johnson 810,768 

Fifth wheel, J. Kreiziger 810,546 

Filing cabinet, F. W. Tobey 810,823 

Filter, J. T. Cunningham 810,846 

Fire alarm and thermo indicator, electric, 

A. H. McNeil 810,501 

Fire escape, J. F. Butler 810,615 
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The Silent Northern Touring Car — 20 h. p., 5 passengers, double side entrance, 
four-inch tires, gas and oil lamp equipment, $1800 

In quietness, in style and elegance of appointment, in ease of riding and con- 
trol, in accessibility and simplicity of mechanism, and in strength, the Silent 
Northern is not excelled. It is also the only dustless car and the only car at the 
price equipped with four-inch tires. 

Northern encased mechanism, Northern Three-point Motor support, 
Northern removable oil box, Northern 24-inch fly-wheel and Northern direct 
drive, by which power is delivered to the rear axle with absolutely no loss, are 
points of acknowledged superiority insuring highest efficiency on all roads, low 
cost of maintenance and freedom from trouble. Four full elliptic springs and a 
long wheel base (106 inches) guarantee comfortable, easy riding. Write for 
Catalogue 21 and full information about 



1906 MODELS 

7 h. p. Sturdy Northern Runabout with lamp equipment 
20 h. p. two-cylinder car. with gas and oil lamp equipment 

20 h. p. Limousine - - 

Model K, 30 h. p, four-cylinder car, with gas and oil lamp equipment 



$650 
1800 
2500 
3000 

Northern Manufacturing Company, Detroit, Mich., U. S. 

Member Association of Licensed Automobile Manufacturers 



IT PAYS BIG 

To amuse the 
Public With 



Motion Pictures 

NO EXPERIENCE NECESSARY 
as our instruction Book and 
"Business Guide'' tells all. We 
furnish Complete Outfits with 
Big Advertising Fosters, etc. 
Humorous dramas brimful off un, 
travel, history, religion, temper- 
ance work and songs illustrated. 
One man can do it. Astonishing 
^^^^J^i^^^^^^ Opportunity in any locality for 

JjSllgJ "^^feS^^^^^s^. a man w **h a little money to show 
^SeSS ■""" **"^ tA i n churches, school houses, lodge 

halls, theatres, etc. Big profits each entertainment. Others 

do it, why not you? It's easy; write to us and we'll tell you 

how. Catalogue free. 

AMUSEMENT SUPPLY CO- 467Chemical BaDkBIdg.,CHIGAGO. 




Wonder Electric Lighting Outfit 

For the farm, shop* cottage, or 
private residence. 

So simple anyone can operate them. This 
is the first outfit ever offered for sale at 
such a price that you cannot afford to be 
" *t of It : only one- 
tenth of a ce nt per 
hour for each 16 C. 
P. lamp. You can 
also use engine dur- 
ing the day for oth- 
er purposes. Light- 
ing outfits from 
$100 up. Send for 
complete catalogue 

THE R. M. CORNWELL CO. 

406 South Salina Street Syracuse, N. Y. 

1132 Park Row Building, New York. 




p ^^ ^^^ ' %.. A Secures This Great 

D\J L/entS Reference Library 

This magnificent work— costing $750,000 to produce — is a Dictionary combined with 
many features of an Encyclopedia. In fullness of definitions, number of words defined, 
and accuracy, it is superior to reference works selling for five times its price. There are 
five big volumes [llx9>£ inches in size], containing an inexhaustible mine of information 
on every subject, defining every word in the English language, and giving its derivation 
and pronunciation. We have obtained a limited edition, which we will close out on the 
easy monthly payment plan. Our bargain offer takes off two-thirds of the price and we 
pass the set on to you at less than 
half the price of any first-class 
reference work. We send the 
complete work to your home for 
examination, without charge, and 
if you decide to keep it a first pay- 
ment of 50 cents secures a set — to 
be paid for while you are using it. 

$5 Atlas FREE 

To bring a quick response to 
this offer we will give absolutely 
without cost to the first 250 per- 
sons who order a set of the AM- 
ERICAN ENCYCLOPEDIC 
DICTIONARY from this adver- 
tisement, a splendidly bound copy 
of the Modern Atlas of the World. 
The Atlas is 10x13 inches in size 
(bound in fine red cloth) and con- 
tains 100 maps in 6 to 12 colors ; 
it gives separate maps of all the 
states and territories and all coun- 
tries of the world, and the population of all cities of importance. The price of the Atlas 
is $5.00; but if your order is among the first 250 we send it to you free. 

Sets in Five Massive Volumes 

The set contains 5,000 pages, 250,000 words, 3,000 illustrations and 50,000 encyclopedic 
definitions. In printing, paper, illustrations and binding this work is so nearly perfect that 
it is worthy of a place in the library of the most fastidious booklover. 

Greatest Dictionary Bargain Ever Offered 

AS A DICTIONARY this work defines 25,000 more words than any other Dictionary, and every definition is so 
clear that a school boy can understand it. Dr. Parkhurst, the famous divine, writes: "The Encyclopedic Dictionary is a 
library condensed into a few volumes; a ton of diffuseness reduced to 50 pounds of quintessence; and, withal, as delicate 
in detail as it is comprehensive in contents," 

As an Encyclopedia it treats 50,000 subjects in an encyclopedic manner, and this vast array of articles covers the whole 
field of human knowledge. A set in your home means a liberal education for your children and a constant source of refer- 
ence for the older members of the family. The entire work has been recently revised and enlarged by a staff of American 




Examination 



editors. 

SETS SENT FREE 

The volumes are bound in handsome half-leather binding, 
durable as well as attractive. The $5.00 Atlas will be given 
free with the first 250 sets ordered from this adver- 
tisement* Remember that this magnificent Atlas will cost you 
nothing. In addition to reducing tiie price of the Dictionary 
from $56.00 to £20.50 — payable in easy monthly payments — we 
give you the Atlas without Charge. This low-price offer 
is limited to this special edition, now almost closed out. Order 
to-day, before it is too late. 

J. A. HILL & CO. 

44-60 East 23d St. NEW YORK 



MAIL THIS COUPON- 



J. A. HILL & CO., K". Y. Sci. Am. 2-3 

Send me, express charges prepaid, one set ot the New 
American Encyclopedic Dictionary, bound in halt-leather. 
If the books are not satisfactory I wil! return them at your 
expense. Otherwise I agree to keep them and will pay you 
50 cents after examination and $1.50 a month until your 
special price ot $20.50 is paid. You are to give me free the 
modern Atlas of the World if I keep the Encyclopedic Dic- 
tionary. It I return the books 1 will also return the Atlas. 

Name 

City , 

State „ „„,„ 
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Scientific American 



February 3, 1906. 




Coffee 
Should Never Boil 

and then it's harmless 

Here's a coffee pot at last 
that won't let it boil, and you 
can leave the 

Arnold Steam Coffee Cooker 

on the stove all day and the 
coffee is just as delicious as 
when first made. It is a __«■■ 
hygienic solution for 
' eliminating all th e ill effects 
which arise through 
coffee made in any 
other way. Percolation 
can never accomDlish 
what the Arnold does, and if your 
dealer cannot suppy you, we will. 

WILMOT CASTLE CO. 
IT A Elm Street, Rochester, N.T. 




THE DOOM OF DUST 

Do you realize that when a room is swept 
by a broom or carpet sweeper only a little of 
the visible dirt is removed, while the mul- 
titudes of invisible germ-infected dust par- 
ticles are simply stirred up from the floor 
to the mouldings, and tables and walls. The 
servant carefully dusts them all down again 
to the floor. 

The dust is transferred — not eradicated. 
The Doom of Dust is sounded by the 

VACUUM CLEANER 

This machine actually sucks out all the 
dust, grime and dirt visible and invisible 
through a hose to receptacles where they 
can be disposed of safely The air in a 
room thus cleaned is noticeably crystalline. 
You know that your house is clean. We 
found 12^ pounds of dirt in one "well 
kept " dining room, where servants swept 
and dusted every day. 

Be Sure your House or Office is Clean 

Buildings cleaned by the Vacuum Cleaner 
are more healthful. The cleaner can be in- 
stalled in your basement, run by electric or 
other power, and your whole house or build- 
ing kept clean at low cost of maintenance. 

For full particulars address 

VACUUM CLEANER. CO. 

David T. Kenney, President. 
72 TRINITY PLACE. NEW YORK 




Let Me Sell 

YOUR PATENT 

Booklet explaining how 
mailed FREE, Fifteen 
years' experience Patent Sales 
exclusively. If you have a 
Patent for sale, call on or 
write 

WILLIAM E. HOYT 

Patent Sales Specialist 
290 C, Broadway, N, V. City 




Investigate 

the 

Poultry 
Business 



Write for a copy of my book 
which describes the profit- 
able combinations of £,gg, 
Broiler, and Roaster Farms. 

It gives the prices paid forests and poultry 
weeE by week for the past three years, it 
tells how and when a hatch taken off such 
week in the year could be most profitably 
marketed. It shows howyon can make (2.00 on 
a large winter roaster. It tella what profits 
can be made tv it ft each rtf the popular breeds, 
and the costs, of production, 

T have helped thousands to*nake money with 
poultry. My Model Incubators and Brooders 
are used on the money-making farms, Ifclsmy 
[tusiness to t^anb those who use thorn to do so 
profitably. Whether your needs are smaller 
larffe > I will furnish, without charge* esti- 
mates and plans for as complete equipment 
that will insure success without your epcud* 
lng a dollar uselessly. 

Send for my complete literature. 

CHAS. A. CYPHERS 

3944 Henry Street, Buffalo, N. V. 



SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 

160 describes the making of a lj^-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
1523 explains fully the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1124 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
10 87 gives a full account of the making of 
an alternating current coil giving a 5-inch 
spark. 

Scientific American Supplement 
1527 describes a 4-inch spark coil and con- 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for 70 cents. 
Any single-copy will be mailed for 10 cts. 

MUNN <a COMPANY, PvibHsKers 
361 Broadway New York 



Fire window, automatic, Yunker & Schwing 810,595 

Firearm, A. J. Savage 810,571 

Fireplace, open, H. 0. Cleaver 810,719 

Fireproof vault, portable, W. H. Hedges.. 810,861 

Fireproof window, S. H. - Pomeroy 810,564 

Fireproof window, sheet metal, W. H. 

Miller . J 810,663 

Fishing device, W. L. Moss 810,789 

Floors, machine for dressing and finishing 

surfaces of, J. J. Kelly 810,770 

Flour mill rolls, truing device for, C. Daw- 
son 810,627 

Fluid pressure brake, Turner & Custer.... 810,514 

Fly screen, W. E. Hart 810,534 

Fodder elevator and loader, corn, F. A. R. 

Fiebach, et al 810,739 

Foldable table, H. Buyten 810,616 

Footwear, apparatus for binding in the toes 

of, G. Kron 810,773 

Free running wheel, Markkula & Rantala.. 810,896 
Furnace fire door protector, E. J. Daly.... 810,728 
Gage for use of carpenters and joiners in 

fitting doors, J. A. Johnson 810,489 

Game, S. F. Enos 810,631 

Game apparatus, R. D. Martin 810,781 

Garment clasp, S. Rubin 810,678 

Garment fastener, H. A. Hopkins 810,537 

Garment supporter, B. Ortell 810,505 

Gas apparatus, power, G. M. S. Tait 810,685 

Gas burner, S. W. Hyatt 810,653 

Gas burner, high pressure, W. Kirkwood.. 810,870 

Gas engine, W. G. Miller 810,495 

Gas engine, Porter & Whiting 810,565 

Gas purifying apparatus, P. Plantinga. . . . 810,563 

Gas regulator, B. H. Petley 810,562 

Gas valve, J. Sweeney 810,443 

Gear for feeder aprons, changeable speed, 

W. T. S. Guchess 810,642 

Glass flattening apparatus, Craig & Rowan. 810,723 
Glass making machine, wired, R. A. B. 

Walsh 810,446 

Glass making machine, wired plate, R. A. 

B. Walsh 810,447 

Glass molding machine, C. W. Sagee 810,570 

Glass perforating machine, S. E. Doane... 810,474 

Glass rolling apparatus, A. Meyer 810,786 

Glassware, apparatus for making air hole, 

F. H. Blackburn 810,462, 810,465 

Glassware, machine for glazing air hole, 

F. H. Blackburn 810,461 

Glassware, machine for making air hole, 

F. H. Blackburn 810,460, 810,464 

Glassware, making air hole, F. H. Black- 
burn 810,463 

Governor, pumping engine, C. P. McMullen 810,666 

Grabot machine, Brazier & Sullivan 810,707 

Grader and ditcher, road, C. D. Edwards.. 810,477 
Grain shock and hay loader, M. J. Rodney, 

et al. 810,511 

Grinding machine, Morgan & Heald 810,426 

Gun balancing mechanism, J. F. Meigs, 

et al 810,662 

Gun mount, Meigs & Hammer 810,660, 810,661 

Gun sight, G. L. Black 810,702, 810,703 

Gun sight, L. Hillabrandt 810,761 

Gun sighting attachment, Stout & Hughes. 810,581 
Guns, single trigger mechanism for double 

barrel, C. F. & D. M. Lefever 810,871 

Hacksawing machine, J. Hampton, Sr 810,749 

Hame, J. A. Alexander 810,383 

Hanger. See Curtain hanger. 

Harrow, A. C. Palmer 810,800 

Harvester, corn, D. E. Anthony 810,693 

Hatchet, shingling, R. B. Allison 810,597 

Haulage system, E. Edge 810,731 

Hay carrier, P. A. Myers 810,498 

Head coupling, separable, W. Prellwitz. . . . 810,671 

Heater, A. W. Banks 810,607 

Hoisting apparatus, C. W. Tribken 810,445 

Hook and eye, C. Langguth 810,775 

Horseshoe, A. I.. Durn 810,399 

Horseshoe calk, N. Hegg 810,755 

Horseshoe calk, Cole & Thornley 810,843 

Horseshoe, nailless, F. Egger 810,849 

Hub, J. C. Hawkins 810,754 

Ice bags, helmets, and the like, stopper for, 

C. W. Meinecke 810,784 

Ice creeper, J. M. Gray 810,484 

Inhaler, E. C. Jones 810,769 

Injector connection, locomotive boiler, J. 

McKeown 810,877 

Insulator clamp, W. G. Clark 810,618 

Iron heater, M. G. Hendley 810,650 

Jack spools, warp beams, or the like, head 

for, S. T. Packard 810,506 

Jar closure, E. C. Hill 810,760 

Jars and other vessels, closure device for 

glass, W. B. Fenn 810,736 

Jars, glasses, etc., cover for, A. W. Ziegler 810,834 

Kite, bird, P. Weiss 810,690 

Knitting machine, B. T. Steber 810,578 

Knitting machine, J. McNamee 810,794 

Lamp burner, M. O. Amundson 810,457 

Lamp sockets, adapter for incandescent, S. 

E. Doane 810,473 

Lamps, making incandescent, F. H. Black- 
burn 810,466 

Lamplighter, electric, P. W. & A. A. 

Arduino 810,384 

Land roller, J. H. Wolf 810,453 

Landside wheel, C. D. Edwards 810,478 

Lasts, heel alining means for, E. ' C. 

Wright 810,594 

Lathes, change speed gearing for engine, 

H. L. Flatter 810,634 

Leaf flexing machine, II. S. & W. G. Jones. 810,540 

Ledger, F. J. & C. B. Rosenberg 810,677 

Lift door, W. E. S. Mackay... 810,873 

Lift plate, B. C. Cole ., ...810,721 

Lifting jack, G. H. CllmaN 810,482 

Lithographic . purposes, electrolytically pre- 
paring metals or alloys for, O. C. 

Strecker 810,889 

Lock, W. S. Sutton 810,584 

Lock, A. N. Menser 810,785 

Locker, metal, R. W. Jetferis 810,415 

Log hook, J. D. Vaughan 810,826 

Loom, H. W. Davis 810,471 

Loom reversing mechanism, E. H. Ryon... 810,680 
Loom shuttle tension device, P. L. Peterson 810,669 
Loom weft replenishing mechanism, J. M. 

Grey 810,406 

Lubricator, L. O. Crawford 810,844 

Lure for use with troller hooks, G. W. 

Tinkess 810,822 

Magnetic separator, H. F. Campbell 810,841 

Mail box, H. L. Pier 810,806 

Mail crane, J. L. Athey 810,600 

Manhole for conduits and the like, Haller & 

Billingsley 810,855 

Manure spreader, F. W. Hovey 810,413 

Manure spreader, J. M. Beringer 810,459 

Manure spreader feed mechanism, C. W. 

West 810,449 

Marking apparatus, W. J. Dix 810,629 

Marking machine, G. W. Cottman 810,468 

Massage applicator, E. S. Saighman 810,885 

Mattress, wire, W. Bills 810,519 

Measuring appliance and compressor for 

liquids, E. O. Linton, reissue 12,439 

Measuring device, J. W. Page 810,799 

Meat cutter, A. W. Johnson 810,767 

Metal bar bending machine, T. Stevenson.. 810,818 
Metal beams, metal clip for uniting, H. A. 

Streeter 810,819 

Metallic can, W. B. Fenn 810,737 

Milk aerator, B. H. Thomas 810,892 

Milking device, L-. G. Harper 810,750 

Mine harness, J.. P. & R. S. Stratton 810,439 

Miner's drill, H. Todd 810,513 

Mixer and kneader, D. Kadel 810,417 

Molding machine, H. Besser 810,700 

Money changing machine, D. Peterson .... 810,508 
Motor. See Water motor. 

Motor, Cramer & Haak 810,396 

Motor reversing mechanism, rotary, A. H. 

Taylor 810,890 

Muffler, exhaust, W. R. Kahlenberg 810,542 

Music leaf turner, F. O. Moore 810,497 

Music roll and adjustable driving support 

therefor, H. P. Ball 810,606 

Nail cleaner, pocket finger, W. F. Gilbert.. 810,744 

Nail clipper, A. H. Friese 810,402 

Nasal shield, T. Carence 810,617 

Nozzles, hydraulic support for deflecting, 

G. J. Henry, Jr 810,756 

Nut lock, H. H. Edgerle 810,523 

Oiler, automatic, J. Cooper 810,621 

Oiler, automatic, A. H. Taylor 810,686 

Ordnance sight, S. A. S. Hammar 810.644 

Ore concentrator, E. Deister 810,847 

Ores, treating, J. Savelsberg 810,572 

Paging machine, G. Stahl 810,577 




To find the right kind of 
a pencil for a merchant's 
use, look for "Mer- 
chants" in the index of 
Dixon's Pencil Guide, 
turn to pages 13-26, 
and you find it de- 
scribed by name and 
number, 

Other pages for every 
person and every use. 

Dixon's Pencil Guide, a 32-page book, 
indexed by vocations, correctly indicates the 
right pencil for your special use. The book 
is absolutely free. 

Department W, 

Joseph Dixon Crucible Co., 

Jersey City, N. J. 



BADIO-ACTIVE 



Don't Waste 
Time 





The Automatic Telephone 
Card Index 

can be attached to your 'phone Id a 
minute. Haa enough space for the names of 
170 firms, alphabetically arranged in a hand- 
some aluminum case. The cards are quickly 
removed and are out of sight, except when 
you want them. Cards plainly indexed. Pull 
out the letter you want. When through, let 
go, andit returns to its place automati- 
cally. Splendid advertising souvenir to 
give to customers. Name and busi- 
ness printedon face of case, in quanti-^ 
tiea. ^Prlee 50c, sent postpaid. 

AUTOMATIC CARD INDEX CO. 

Dept. A. 837-881 Bleecker Street, Utica, X. V. 



Wizard Repeating 

LIQUID PISTOL 




Will stop the most vicious dog (or 
man) without permanent injury. Per 

fectly safe to carry without danger of 

leakage. Fires and recharges by pulling the trigger. Loads 
from any liquid. No cartridges required. Over 6 shots in one 
loading. All dealers, or by mail, 50c. Rubber-covered holster, 5c. 

Parker, Stearns & Co., 226 South St., Dept. G, New York 



My book 



"How to Remember* 

Free to Readers of this Publication 



|j Stop Forgetting 



■tTTO 
3UCCE53 



You are no greater intellectually 

than your memory. My course simple, 

inexpensive. Increases' business capacity, social 

standing, gives an alert, ready memory for names, faces and business 

details. Develops will, conversation, speaking, etc. My booklet, 

"How to Remember," sent free. 



RADIUM AND THE 

Substances. No better or clearer scientific account has 
been published than that contained in Scientific 
American Supplement 1429. The paper presents dickson school of memory, 
all that is at present known about radium and the radio- 
active substances. Price 10 cents, by mail. Munn & Co., 
361 Broadway, New York City and all newsdealers. 



700 Kimball Hall, Chicago 




ME Nulite ITI Lamps 

<p> . For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc, 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. JE^~Writa for 

catalogue and prloea. 

Chicago Solar Light Co. Dept g, Chicagr 



THE MIETZ & WEISS 




l^W OIL ENGINES 

^ J i£L Stationary 1 % to 80 H. P, 
*™** Marine 3K to 100 H. P. 

Use KEROSENE and FUEL 
OILS. Direct connected Gen- 
erators, Pumps, Air Compressors, 
Hoists, etc. Thousands in use in 
all parts of the world. 

AUGUST MIETZ 

128-138 Mott St., New York, U.S.A. 




Letters That Bring In Money 

How to Talk and Write to Win Success 

These books teach young men how to write original, forceful letters that win good 
positions and good salaries; — teach young women how to write entertaining, 
attractive letters that secure social prestige and a circle of admirers; — teach salesmen 
how to write convincing letters that sell goods; — teach credit men how to write 
tactful letters that bring in money and give no offense; — teach correspondents how 
to write clinching business-bringing letters; — teach stenographers how to master 
correspondence; — teach advertisement writers how to write strong, "pulling" copy, 
They form a complete college course in business English — to be read at leisure — to 
be put in daily practice at once. . Many successful men are earning large salaries 
merely because they know how to state a business proposition clearly, tersely, 
concisely, forcefully. This set of books comprise the notable Sherwin Cody course 
in business English complete. Before being published in book form this course 
sold for $25.00. Every business man, employer and employe should have this set 
ready for reference. 

If you want your letters and conversation to have the vim" and go" of 
words that win, if you want to embody in your correspondence and speech 
that ' magic" touch, snap and personality, that sounds a golden echo in your 
cash drawer — Sherwin Cody's four little volumes will enable you to do it. 



The Study of Words. 

Never before has the study of words been made so simple, so 
clear, so concise as in the first of these compact, hip-pocket 
volumes. The novice is given a complete grasp of the use 
of words — their differentiation of meaning — their construction, 
their spelling, their pronounciation, their definitions. Many 
pioneer writers — even the heads of several colleges — have 
adopted this book as a source of convenient reference. 



Simple Rules 



Volume II is no ordinary dry, uninteresting grammar. It tells 
more in its few pages than the weighty volumes used by 
writers everywhere. Contains exhaustive chapters on English 

idioms, pecularities 
of the language, 
construction of sen- 
tences, parts of 
speech, all explain- 
ed so simply and 
interestingly that 
its study becomes 
a fascinating men- 
tal exercise. 




The Methods of Master "Writers 

Volume III explains the "tricks" and the simple principles of 
'effective writing: the methods of writers who are masters. It 
discusses and analyzes diction, figures of speech, style, humor, 
ridicule the style of Macaulay r reserve, criticism, fiction, the 
narrative, description and dialogue style, epigrammatic style; 
the power of simplicity, harmony of style, imagination, reality, 
the use of models in writing fiction, and a priceless appendix 
which explains common errors in use of words. 

Composition 

The first essential of any successful composition is that it be 
interesting. This convenient volume explains how English 
may be made not only correct but interesting — and therefore 
effective. It explains 
composition in ad-writ- 
ing, in correspond- 
ence, in conversation, 
in story writing. It 
deals with the con- 
struction of all forms 
of business correspond- 
ence. 



Your Last Chance to Secure a Set 

Your chance to get Mr. Cody's books of us at the 
special wholesale price of S2.00 is almost at an 
end. But the offer will still hold good throughout 
next month, at least. How much longer we can- 
not say just now, But if you want to get in on 
this bargain price — giving you seven complete 
home study courses in English — in book form — ■ 
ycu had better sign the coupon and mail it with 
82. 00 to-day. Without coupon the price is £3. 00. 

The SYSTEM Company, Chicago 

New York {F or Desk 30) London 
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WALTHAM MANUFACTURING . 

WALTHAM.MASS. U.S.A 



Write for free copy of The Buckboard Story. 

We are alive for 

live agents in unassigned territory. 



Clinton, Mich., Dec. 21, 1905. 

BRENNAN MOTOR CO., Syracuse, N. Y. 

Gentlemen: — The 20 H. P. Motor I bought of you three years 
ago, to run my ice har- 
vester, is a dandy. It 
is simple, easy to control 
and cheap as to fuel. 

I did my threshing 
with it, running a large 
separator, with blower 
for stacking, and it 
seemed to run with as 
much power, if not 
more, than the large 
steam engine. Crowds 
of people came to see 
the little thing run such 
a large machine and do 
the work so easily. It 
took about three hours 
to thresh over 400 bush- 
els of grain and we did 
Hot stop once. 

Any one wanting a 
motor will make no 
mistake if they get a 

Brennan. Yours very truly, J* B. HAUSE. 

BRENNAN STANDARD MOTOR 

Mounted with Individual Clutch Gear, also Furnish Sliding Gear 




Motors from 6 to 80 Horse Power. 



Tools! Tools! Tools! 






7 - - v 
6 ■- >V 



and all you want to know about 
them. Our Tool Catalogue No. 
23 is a cloth-bound book of 950 
pages. If you want to " know 
it all " about Tools you should 
send for this book at once. 
Sent post-paid on receipt of 
$1.00 which will be refunded 
from your first purchase from 
us of $10.00 or over. 

riONTGOMERY & CO. 

105 Fulton Street, N. Y. City 
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Press Your Pants! 

Every night while you sleep with the new 

LITTLE WONDER 

Trousers Presser. 35 cents, postage pre- 
paid.. Satisfaction or money refunded. 

G. E. Proctor Co., 140 Nassau St., N. Y. 



ELECTRIC LAUNCH MOTOR. — THE 

design in this paper is for a motor of unusual simplicity 
of construction, which can easily be built by an amateur 
at small cost. It is intended for a boat of abouj 2i feet 
over all and 4 feet 6 inches beam, drawing 18 inches, and 
is capable of propelling such craft at a speed of 7 miles 
per hour. Illustrated with 21 cuts. See Scientific 
American Supplement, No. 1202. Price 10 nents by 
mail, from this office and from ail newsdealers. 



Automobile Knowledge 

means 

Money in Your Pocket 

We are the only school that provides complete, 
practical, ?noney-earning and money-saving training 
b^mail in operating, repairing, constructing and de- 
signing every kind of motor vehicle and motor boat. 

We have special courses for owners, shop and fac- 
tory employees, chauffeurs, motor-boat and motor-cycle 
users, and others. 

There are only two ways of learning anything. 
One is slowly and tediously to gain the experience 
yourself; the other (and better) way is to take ad- 
vantage of the experience of others. 

Though we offer you the long, hard-learned, 
thorough experience of experts who have done 
prominent work in the development of the new 
vehicle, we offer this experience in such form that 
to teach it to you will take only a few minutes and 
cost only a few cents each day —the few minutes and 
the few cents that you ordinarily waste. 

Our instruction has been prepared and is con- 
ducted by well-known men, of long experience and 
proved ability both in automobile engineering and 
correspondence instruction. It is strongly endorsed 
by prominent manufacturers, club and association 
officials, racing men, trade-paper editors, and others 
whose standing in the auiomobile field lends au- 
thority to what they say. 

In the automobile industry, the demand for com- 
petent men is so great that ability, no matter how 
acquired, is considered above " pull " and length of 
service. This makes it easy for an ambitious man 
to qualify quickly for good wages and prompt ad- 
vancement. 

For further information, send us your name on 
the accompanying coupon. This will cost you only 
a moment of time and a postage stamp, which will 
be well spent for interesting and convincing litera- 
ture. 
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••••••FILL GUT TEAR OFF MAIL TO-DAY ••••••• 

THE CORRESPONDENCE SCHOOLof AUTOMOBILE ENGINEERING 

Suite B59& Platiron Building, New York City 

Please send to my address by return mail, free cir- 
cular, giving .lull particulars of the Correspondence 
courses, including free lesson, and Dictionary of 
Motoring Terms. 

Street and No 

City State- 



Or write for circular without [sending coupon. 



Pail and strainer, milk, A. T. Gunderson.. 810,408 
Pan and roller mill for crushing and grind- 
ing, J. O. Wegerif 810,830 

Paper feeding machine, H. Bradshaw 810,391 

Pathological conditions requiring a sitting 

position, supporting apparatus for, D. 

G. Storms 810,580 

Paving, compressible packing for wood block 

road, C. W. Gregory, Jr 810,529 

Photographic developing cabinet, E. O. 

Kepler 810,418 

Photographic film exposing and developing 

machine, G. C. Beidler 810,388 

Piano action flange, F. O. Billings 810,701 

Pile tube, J. McGranighan 810,551 

Pipe cutter, Hollingshead & Jennings 810,764 

Pipe wrench, S. A. Fesler 810,738 

Pipe wrench, E. Fisher, reissue 12,438 

Pitman rod, extensible, W. R. O'Neill 810,798 

Plow and planter, combined lister, A. 

Shearer 810,575 

Plow attachment, S. H. Clark 810,467 

Plow, disk, W. S. Cook 810,620 

Plow, wheeled, A. C. Lindgren 810,779 

Pneumatic hoist, J. L. Pilling 810,884 

Poles, water brake for, Petery & Jackson.. 810,880 

Polishing machine, J. Nelson 810,554 

Potato digger, Johengen & Fedick 810,765 

Potato digger attachment, G. E. Chute 810,716 

Power transmitter, W. & V. Lorenc 810,780 

Power transmitting mechanism, J. B. King. 810,869 
Printing and delivery mechanism, W. Scott. 810,886 
Printing and folding machine, combined 

rotary web, H. A. W. Wood 810,593 

Printing apparatus, G. H. Gihon 810,743 

Printing, photomechanical, H. L. Reckard.. 810,434 
Printing press, web perfecting, E. J. Barker 810,608 
Printing presses, pressure controlling device 

for the air springs of, C. P. Cottrell 810,624 

Projectiles for small arms, apparatus for 

casting, F. Wicks 810,591, 810,832 

Propagating beds, apparatus for heating, 

H. Austin 810,835 

Pulp strainer, oscillating cylindrical, H. 

Sanguinetti 810,813 

Pump and measure, combined oil, W. B. 

Haines 810,532 

Punching irachine, J. Nelson 810,796 

Rail joint, W. W. Anglin 810,598 

Rail joint, J. B. Hensley 810,757 

Rail joint chair, D. & W. L. Mersfelder 810,493 

Rail tie, Ferguson & Calhoun 810,633 

Railway, English & Quimby 810,479 

Railway appliances, electrofluid pressure 

mechanism for operating, W. J. Bell. 810,609 

Railway block signal system, electric, A. L. 

Bower 810,705 

Railway, observation trolley car, L. J. 

Harris 810,646 

Railway signal, M. W. Beans 810,387 

Railway signal, electric, Parkes & Vincent. 810,560 

Railway spike, R. Anderson 810,458 

Railway switch and signal mechanism, C. 

M. Hurst 810,867 

Railway tie, R. B. Campbell 810,393 

Railway tie, J. Barry 810,698 

Railway tie, E. Murray 810,876 

Railways, system of automatic signaling for 

electric, F. Townsend 810,687 

Ratchet brace, G. M. D. Heard 810,409 

Razor, safety, S. G. Brosius 810.709 

Refrigerator, C. McDonner 810,499 

Return ball, Burke & Vallely 810,613 

Rock drill, A. H. Gibson 810,639 

Rope cutter, Tillinghast & Porterfield 810,587 

Rope, woven pile fabric, Neff & Boldenweck 810,553 
Rotary cutter and topper, F. Densmoor.... 810,397 

Rotary engine, B. F. Augustine 810,601 

Rotary explosive engine, F. Reynolds 810,435 

Rubber balls, making hard, M. E. Fisher.. 810,740 
Sails, device for bending fore-and-aft, J. 

H. Mitchell 810,787 

Sand or clay screen, Shafer & Devis 810,682 

Sand reel, Knupp & Green 810,490 

Sash lock and fastener, F. M. Straube 810,440 

Saw, J. Guedel 810,530 

Saw dressing machine, E. L. Bishop 810,610 

Saw gage and jointer, L. W. Parkhurst. . . . 810,802 

Scale, A. Jobborn 810,539 

Screen. See Fly screen. 

Screen, J. B. Moseley 810,788 

Screw wrench, V. Eiselt 810,850 

Separator, J. D. Crane . . : 810,625 

Sewer and other pipe ventilator, G. W. 

Evans 810,733 

Sewer pipe back pressure trap, P. J. Bode.. 810,390 
Sewing machine, mattress, C. N. Phelps.... 810,882 
Shaft and clutch mechanism, J. O. Hobbs. . . 810,412 
Shaft and pole coupling for wagons, R. 

Gruner 810,641 

Shaft coupling, Lembeck & Hart 810,777 

Shear table, J. C. Cromwell 810,845 

Sheet metal, apparatus for removing super- 
fluous metallic coating from, Fellows & 

Hopkins 810,851 

Sheet registering machine, H. Bradshaw .... 810,392 

Shelf, F. W. Tobey 810,824 

Shell, welded, T. F. Rowland 810,812 

Shoe spike protector, W. O. Hatfield 810,753 

Shovel guard, G. W. Jarvis 810,488 

Shovel support, steam, L. P. Martin 810,875 

Show case. A. T. Hallock 810,857 

Show case corner, J. A. Henderson 810,410 

Shrapnel, R. P. Stout 810,582 

Shuttle operating mechanism, E. H. Ryon.. 810,681 

Sieve, Hoyt & Gaven 810,652 

Sifter, flour, W. M. Viser 810,894 

Signal lights, intensifying the colors of, W. 

Churchill 810,715 

Signaling, W. Churchill 810,714 

Skirt supporter, H. C. Deane 810,729 

Smoke consumer, Fling & Nichols 810,741 

Spacing mechanism, W. L. Haynes 810,648 

Spatula and cork extractor, E*. B. Jelks.... 810,538 

Spike, J. E. Pittman 810,808 

Spinning or twisting machine thread guide 

mechanism, Owen & Snelling 810,668 

Spittoon, F. Reinschmidt 810,587 

Stacking method and apparatus, straw, Gunn 

& McBride 810,485 

Steam heater for warming and moistening 

foods, C. J. Monfort 810,496 

.Steam trap, T. Marcotte 810,423 

Steel, hardening. R. A. Hadfield 810,531 

Stereoscope, P. D. Fenn 810,401 

Sterilizers, valve mechanism for, J. E. 

Hall 810,533 

Stovepipe, Boyer & Peck 810,706 

Strainer and cut-off, combined, A. W. 

Weber 810,515 

Surgical table, J. L. Suddarth 810,820 

Surgical table, Dill & Du Bois 810,848 

Switch and signal track trip, C. M Hurst. 810,868 

Switch operating mechanism, G. Ward 810,828 

Tag, cattle, M. J. Bartlett 810,385 

Tank heater, gas burning, C. C. Fifield 910,852 

Telemeter, Joors & Mercenier 810,541 

Telephone toll apparatus, G. A. Long 810,491 

Telephones and telegraphs, selective call 

for, W. Palmer, Jr 810,878 

Theatrical appliance, B. J. Fagan 810,734 

Thill coupling, J. A. McLaughlin 810,552 

Threshing machine, E. Kyllonen 810,774 

Tin, making chlorin compounds of, C. E. 

Acker 810,456 

Tire heating apparatus, G. W. Graves 810,528 

Tire, vehicle, C. Stein .- 810,888 

Tobacco box, pocket. I. Z. Cohen 810,720 

Tongue switch. E. B. Prior 810,433 

Tool, pneumatic, W. E. Badger 810,603 

Train air pipes, coupling section for, W. J. 

Hof statter 810,863 

Trestle, H. M. Lay 810,776 

Tripping apparatus, W. J. Newman 810,555 

Trousers press, M. H. Straus 810,583 

Truck, railway car, F. F. Shaffer 810,815 

Truck wheel, F. W. Stickle 810,438 

Tube. See Pile tube. 

Tunnel shield, Parmelee & Williams 810,428 

Turbine, elastic fluid, P. C. Oscanyan 810,667 

Turpentine collecting spout, crude, J. I. 

Hatfield 810,752 

Typewriter cabinet, Johnston & Watts 810,416 

Typewriting machine attachment, B. F. 

Elmberg 810,895 

Valve, W. R. Whitehead 810,590 

Valve, check, Nolan & Sanborn 810,502 

Valve, engine, G. Lane 810,422 

Valve for compound air compressors, E. 

Hill 810,759 

Valve for fluid compressors, discharge, W. 

Prellwltz 810,672 
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Valuable Handbooks 

(1131111 

The Technical World Magazine is a new magazine with a new field. It is 
not a dry, scientific magazine way over the heads of ordinary people, but a live, 
useful and intensely interesting monthly that appeals to every intelligent man 
and woman who wants to know how and why things are done It takes the 
possibilities of engineering and the romances of invention as a basis for stories 
that are more fascinating than fiction and yet as instructive as a course of home 
study. It gives a simple entertaining explanation of the everyday things that 
everybody wants to know. It is an engineering course at home for $i.oo— a liberal 
education that no one who appreciates the value of knowing things can afford to 
miss — inspiring, entertaining, and instructive. 

The Technical World Magazine will not only post you on the great en- 
gineering enterprises of the day, but will give you valuable knowledge in an 
interesting form, knowledge which you will find useful every day — repairing 
a lawn mower, running a small engine, doing home carpentry work, installing 
electric bells, telephones, putting a new valve 
in the kitchen pump, etc. It shows how hun- 
dreds of little jobs may be done at home with- 
out sending for the carpenter, the plumber, 
the mason or the electrician. 

We know you will want the magazine if you 
once see it, and all you've got to do to see it is 
to fill out the coupon below and mail it to us 
with a dollar bill at our risk and we will send you 
the magazine every month for twelve months. 
If you don't think it worth fi.oo say so any 
time during the year and we'll refund your 
money. If you subscribe before April 7th we 
will send you in addition to the current issue of 

The Technical 

World Magazine 

your choice of the hand-books listed in the 
coupon. 

If you find you don't want the magazine, 

iust ask for your money back and keep 

both the magazine and the hand-book 

for your trouble. That's fair, isn't it? 

We could not afford to do this if we did not 
have confidence in the merit of the magazine. 
We have taken ten thousand new subscrip- 
tions during the last two months on these 
terms without being called on to refund a single dollar. 

We have been able to secure a special edition of these valua- 
ble hand-books on a wide range of useful subjects. They are 
handsomely and substantially bound in art buckram. They con- 
tain from 64 to 96 pages each and are full of practical valuable 
information on the subjects treated. I^ach hand-book has been 
written by an acknowledged authority and is profusely illus- 
trated with full page diagrams, half-tone cuts, line drawings, etc., 
and contains valuable tables, formulas, "shortcuts," etc. Size of 
page, 7x9 inches. 




W All 1 L.U . scriDtioni 



For particulars address 



live energetic man to solicit sub- 
scriptions in this town. Basy work and big 
pay. Many solicitors are earning $6.00 a day. 
lore.'"* 



TECHNICAL WORLD MAGAZINE 



Gas and Oil Engines 

Freehand Drawing 

Valve Setting 

Electric Wiring 

Management Electric Ma- 
chinery 

Steam Pumps 

Storage Batteries 

Architectural Lettering 

Hydraulics 

Electric Railways 

Masonry Construction 

Electric Lighting 

Telephone instruments and 
Batteries 

Telegraphy 

Indicators 

Telephone Line Constructi'n 

Refrigeration 

Perspective Drawing 

Carpentry 

Pattern Making 

Heating and Ventilating 

Mechanical Drawing 

Structural Drafting 

Pen and Ink Rendering 

Tool Making 

The Steam Engine 

-SCI. AM. — 2-3-06 



Civil Engineering and Surveyors' Instruments 

DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest house in the world. Try us on BLUB PRINT PAPER, TRACING CLOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 

A. S. ALOE CO., 515 Olive Street, _ _ _ St. Louis, Mo. 

Write for Catalog. " Sent Free." Correspondence Solicited. 
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MINIATURE ELECTRIC RAILWAY TRAINS 

All Kinds of small trolley cars and railways operating on two-inch gauge track. Small dynamos and parts of 
THE CARLISLE & FINC g H°CO., eQg -- Send for Catalogue B. 



;, *j** unv-uvu huuyc UctUt. OlllOyll UJ J-UU.U'JO MIIM* jJOHVO «-»* 

Send for Catalogue B. 
233 E. Clifton Avenue, CINCINNATI, OHIO 




"Twentieth Century" Graphophone 

A Wonderful New Invention ! Sixteen Times 
Louder than all other Talking Machines 

Absolutely new principles. The 
Latest Invention. Reproduces Col- 
umbia and all other cylinder re- 
cords. Also Twentieth Century 
cylinder records half a foot long. 
Astonishing results. Splendid 
for dancing parties. A perfect 
substitute for the orchestra 




STYLE PREMIER, $100 



For sale by dealers everywhere, and in all the stores 
of the 

COLUMBIA PHONOGRAPH COMPANY, 



Creators of the Talking Machine Industry, 
Owners of the Fundamental Patents, 
Largest Manufacturers in the World. 

GRAND PRIZE PARIS, 1900. DOUBLE GRAND 
PRIZE ST. LOUIS, 1904 



Cut out and fill in attached coupon and mall at once 
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Scientific American 



February 3, 1906. 



"A Kalamazoo o 

Direct to You" 

Yousavefrom 20% 
to 40% by buying a 
Kalamazoo Stove or 
Range direct from the 
factory at lowest 
factory prices. 
Moreover, you 
get a stove or 
range not excel- 
led by any in the 
world. We guar- 
quality under a 
830,000 bank bond. 

We Ship On 

360 DAYS APPROVAL 

and We Pay the Freight. 

If you do not find the Kalamazoo exact- 
ly as represented, the trial does not 
cost you a cent. It will pay you to in- 
vestigate. 

Send Postal for Catalog No. 346. 

All Kalamazoo s are shipped prompt- 
ly, blacked, polished and 
ready for use. 

Kalamazoo Stove Co., Mlrs., 

Kalamazoo, Mich. 

All our cook gtovee andrangcsare fitted with 

patent oven thermometer which makea 

baking ftiA</. 
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Turn It Upside Down 

and it won't spill. The only non-liquid storage 
battery on the market and the only one of its 
kind in the world. Impossibility for plates to 
bend or short-circuit, as electrolyte is of solid 
consistency. Can be recharged like the wet 
storage battery as often as desired. Suitable 
for every gas and gasoline ignition. Shipped 
fully charged to any pa rtof the world. Write 
for descriptive pamphlet and trade prices. 
THE ROYAL BATTERY CO. 
143 Chambers St., Sew York City 



Motion Picture 

MACHINES and FILMS 
STERE0PTIC0NS and SLIDES 

For Public Entertainments, in 
Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 



KLEINE OPTICAL CO., 5 2 State St., Chicago, 111. 




SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "built-up" laboratory 
balance will weigh up to one pound and will turn with a 
quarter of a postage stamp. Tbe balance can be made 
by any amateur skilled in the use of tools, aijd it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific American Supplement, No. 11S4. Price 10 
cents For sale by Munx & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 

A young man of 
30 years k&s 82 
ch&ivces out of 
100 of living to 
receive payment 
to himself of & 
20-yeatr endow- 
ment policy 

PENN MUTUAL LIFE 
PHILADELPHIA 



How To Increase 

Yo\ir Business 




READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 

This week it will be found 
on page 116. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 




Valve for hoisting engines, reversing, J. L. 

Pilling ... ; 

Valve for water gages, check, Hadley & 

Moylan 

Vapor generator, A. Harrison 

Vegetable disintegrator, N. J. Shimmel. . . . 

Vegetable washer, L. Meyer 

Vegetation destroyer, McKeen & Fetters. . . 

Vehicle, R. N. Martz 

Vehicle attachment, H. F. Cook 

Vehicle brake,' J. L. Brewton 

Vehicle, motor, L. S. Pf outs 

Vehicle motor suspension mechanism, F. B. 

Rao 

Vehicle steering device, G. K. Rudert 

Vehicle steering mechanism, F. B. Rae. . . . 
Vehicle weighing device, E. T. Zeidler. . . . 

Vehicle wheel, T. Gare 

Vehicles, hanging strap for passenger, J. 

S. Collins 

Vending machine, coin-controlled, E. F. 

Spaulding 

Vending machine; coin-controlled, Hall & 

MacLeod 

Vinasses, treatment of, C. Sudi-e 

Voltmeter switch, G. N. Eastman 

Voting machine support, C. F. Harrington . 
Voucher for shipping vessels, F. A. Glidden. 

Wagon, W. Leppert 

Wagon bolster, G. McMurtrie 

Wagon box and hay rack lifter, M. J. 

Sasgen 

Wagon, dumping, G. R. Starnes 

Warp twisting-in machine, A. Calleson, et al 

Washing machine, A. L. Owens- 

Washing machine, A. G. Moeckel 

Water escape, B. F. Perry 

Water motor, R. K. Parkerson 

Water wheel casings, cushion device for 

gates of, C. E*. Parsons 

Wedge, spring-jack, G. A. Zundel 

Weighing machine, automatic, E. C. Arnett 

Wheel, C. Heart 

Wheel attachment, vehicle, G. W. Kirk- 

patrick 810,419, 

Window attachment, G. H. Faulkner 

Window fixture, Cribbs & McCoy 

Window frame. H. C. Smith 

Window protector, G. Baier 

Wire stretcher, B. Markey 

Wire stretcher, C. E. Crosby 

Wire stretcher, C. R. McPherson 

Wire working tool, T. J. Baugn 

Wrench, E. K. Ansorge 

Wrench, P. Kones 




810,674 
810,679 
810.673 
810,517 
810,526 

810,395 

810,576 

810,747 
810,442 

810,522 
810,645 
810,48.'! 
810.872 
810,500 

810,512 
810,684 
810,711 
810,427 
810,549 
810,879 
810,507 

810,803 
810,596 
810,694 
810,649 

810,420 
810,735 
810,469 
810,887 
810,604 
810,659 
810,724 
810,795 
830,837 
810,599 
810,657 



DESIGNS. 

Brooch or similar article, J. H. Crosby 37,790 

Crumb tray, M. M, J. Rooney 37,795 

Dish, cover, R. L. Johnson 37,792, 37,793 

Game board, F. J. Wolf 37,796 

Plate, C. E. Ziegler 37,794 

Spoon handle, G. P. Ittig 37,791 



TRADE MARKS. 

Ale, ginger, Luyties Brothers 

Antiseptic, prophylactic disinfectants, and 
parasiticides, Colyticine Chemical Co. . . . 

Anvils, C. F. Boker 

Asphalt mastic, Gabriel & Schall 

Axes, hatchets, and adzes, Supplee Hard- 
ware Co. 

Baking powder, S. W. Williams 

Baling presses, hay, Sandwich Manufactur- 
ing Co 

Bedsteads, metal, Marion Iron and Brass 
Bed Co 

Boiler compounds, Geo. W. Lord Co 

Boots and shoes, leather, John W. Russ Co.. 

Boots and shoes, leather, Guthmann, Carpen- 
ter & Telling 

Boots and shoes, leather, Hine & Lynch 

Boots, leather, Bradley & Metcalf Co 

Boots, shoes, and slippers and leather there- 
for, leather, Packard & Field 

Boots, shoes, and slippers and soles there- 
for, Morse & Rogers 

Boxes, wooden, New England Box Co 

Brushes, leather. Rubber and Celluloid Har- 
ness Trimming Co 

Burial caskets and casket attachments, Na- 
tional Casket Co 

Candies, Hawley & Hoops 

Candies of various flavors, small round, D. 
Auerbach & Sons 

Candy, Murbach Co 

Candy, Bradley Smith & Co 

Canned flsh,- clams, and oysters, R. C. Wil- 
liams & Co 

Cards, playing, New York Consolidated Card 
Co 49,103 to 

Cards, playing, United States Playing Card 
Co 49,112 to 

Cartridges, Winchester Repeating Arms Co.. 

Caskets, coffins, and fixtures therefor, Na- 
tional Casket Co 

Catarrh cure, F. J. Cheney 

Cement, S. S. White Dental Manufacturing 
Co 

Cement, Portland, German-American Port- 
land Cement Works 

Cement, Portland, Dexter Portland Cement 
Co 

Chains, Diamond Chain and Manufacturing- 
Co 

Chocolate, Knickerbocker Chocolate Co 

Chocolates, Van Emden Cocoa Co 

Cleaning and polishing preparations, metal 
and glass, Electro-Silicon Co 

Cleaning and renovating compounds, Colum- 
bia Refining Co 

Clocks, alarm, A. C. Becken 

Cloths for ladies', men's, and children's 
wear, Griffon Co 

Coats and overcoats, men's and boys', Mayer, 
Scheuer, Offner & Co 

Coffee, G. B. Farrington Co 

Coffee, Crescent Manufacturing Co 

Coffee, G. B. Farrington Co 

Coffee, roasted and ground, New Orleans 
Coffee Co 

Concrete building block-making machine, Ce- 
ment Machinery Co 49,120, 

Concrete washtrays, Economy Manufacturing 
Co 

Confectionery, chocolate, E. Greenfield's Son 
& Co 

Cotton duck, Mount Vernon- Wood berry Cot- 
ton Duck Co 

Cotton piece goods. C. Whitman & Co 

Cotton piece goods, Massachusetts Cotton 
Mills 

Cotton piece goods, M. I. Cooley 

Cough drops, A. D. Work 

Crochet quilts, Union Manufacturing Co 

Dental purposes, rubber for, Traun Rubber 
Co 

Dental varnish, S. S. White Dental Manu- 
facturing Co 

Dyes and dyes tuffs, Johnson- Richardson Co. 

Electrical appliances, Hart Manufacturing 
Co 

Engines, gas or gasolene, Detroit Auto- 
Marine Co 

Fabrics, mercerized cotton, C. Whitman & 
Co 

Fish, dried, smoked, pickled, salted, and 
canned, W. T. Shute 49,058 to 

Gelatin, M. Michaelis & Son 

Gin, National Distilling Co 

Glassware, cut, O. F. Egginton Co 

Gloves, Abraham & Straus 

Gloves, Fownes Brothers & Co 

Hair drying powder, Waldeyer & Betts 

Harness, saddles, collars, and bridles, Pad- 
ucah Saddlery Co 

Harrows and cultivators, Atlanta Agricul- 
tural Works 

Hatchets, axes, and adzes, James C. Lind- 
say Hardware Co 

Hats for women, J. L. Rosenberg 

Heaters and radiators, steam and hot water, 
Gurney Heater Manuf a ?turing Co 

Horse clippers, Chicago Flexible Shaft Co... 

Insulating tape, Standard Faint Co 

Lamps, incandescent electric, Columbia In- 
candescent Lamp Co 



49,158 

49,147 

49,144 
49,014 

49,167 

49,088 

49,165 

49,126 
49,073 
49,125 

49,151 
49,153 
49,091 



Mullins Steel Boats 

Motor Boats, Row Boats, Hunting and Fishing Boats 

builtofsteel with air chambers in each end like a life boat. 
Faster, more buoyant, practically indestructible, don't leak, 
dry out and are absolutely safe. They can't sink. No calking, 
no bailing, no trouble. Every boat is guaranteed. Highly 
endorsed by sportsmen. The ideal boats for pleasure or sport. 
Catalogue describing our complete line of craft sent free on 
request. 
The W.H.Mullins Co., US Franklin Street, Salem, Ohio. 



STEEL FISHING RODS 

«1VE AND TAKE 

They give just enough when the fish 
strikes, the delicate spring of the Rod 
hooking instantly. 

They take up the slack line promptly, 
preventing the fish from shaking loose 
when he rushes toward the fisherman. 
What the "BRISTOL" is to the ordin- 
ary rod, our Combination Reel and 
Handle is to the ordinary reel, It is 
placed in the center of the handle, form- 
ing a part of and securing a perfect 
balance of the whole. These are two of 
the desirable features of the "BRIS- 
TOL" Rods. Send for our beautiful Catalogue telling more. It's 
free. THE H0RT0N MFQ. CO., 58 Horton St., Bristol. Conn. 



The American 
Portable Vibrator 

For Home Use 




Weight 2>£ Lbs 



Is endorsed by the most celebrated physicians. It prevents 
wrinkles and blackheads and permanently beautifies and 
preserves the complexion. Its use will increase the circula- 
tion of the scalp; loosen the skin and expel the dandruff, 
which absorbs the oil needed to nourish the hair. Its appli- 
cation develops the muscles and tissues of the neck and arms 
and for people accustomed to massage, the American Vibrator 
is indispensable. It weighs but 2% pounds and can be at- 
tached loiiJiv Gtoefrfg liisht KfH/ktXand be conveniently used 
by any im-iuW of tin* family. 

The American Vibrator is ^Jd on an absolute guarantee, on 
easy terms, at a price within reach of all. We willsnipyoua 
Vibrator on trial and will not ask you to pay us onecentuntil 
you have convinced yourself of its wonderful merits. For 
full particulars of our plan write at once for our Special 
Booklet No. 11 to 

AMERICAN VIBRATOR CO.. Chemical Building. St. Lonls. 



GLOBE INCUBATORS. 

Hatch chickens No experience necessary. 

Our large new Illustrated Catalogue of Ia« 

cubators and Brooders and Poultry Infor* 

maAfemaMftalfltab Write to-day. Address 

G.C. SHOEMAKER 

Box <JS1 JFreeport, Ills. 




Is Every Charge Fired 



WuaJt Hilt cu rl*?s jwo n- ttiiw»ist 
F^iib. Yhraftt tliHiis Mil and 
Ajiplp iiiiii-iiiif i- S|»iirki>r. N^ Swilt'EL- 
ea. No lip I [a. No !'•■-■• \- ri. :m for ularrlii^ 
or running. ttaliViira Etrunir, rtunrty cur- 
rant. Ourfrti^tion jptverEbiJTiii.ikfc) hmttt I n | Ihn 
easy, hce un ilI GbKftjQ] AuU>. Sjltnr. W fits' 
UMH7 for loll tafcnrttttom to 1'h* Muylun 
Elw. Dig. I'm.. :■!* J5ra\w ItMg., Itajifju. u. 






Over 55 Companies 

operating 

Thurman Patents 

in America, 

and as many more hi 

Canada, England, 

and Europe. 

FREE CATALOGUE 



General Compressed Air House Cleaning Co. 

ST. LOUIS, U. S. A. 

Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools. Etc, 



Whitewash Your Factory 

at Lowest Cost 

With a Progress Univer= 
sal Spraying Machine. 

One man can apply white- 
wash, calcimine or cold 
water paint to 1,000 square 
feet of factory wall in ten 
hours, and do better 
work than with a brush. 
It is also adapted for 
spreading disinfectants, 
destroying insect pests 
and diseases on trees, 
vegetables and other 
plants , extinguishing 
fires, etc. This machine costs only $2l .00 and lasts 
a lifetime. It pays for itself the first year. Write 
for detailed description. 

Dayton Supply Co., Dayton, Ohio. 
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American Boy 
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40,044 
49,065 
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49,063 

40,136 
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49,100 

49,060 

40,064 
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49,040 
40,004 
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49,142 

49,155 
49,046 

40,150 
49,092 
40,172 
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By 
A. RUSSELL BOND 

12mo. 320 Pages. 34-0 Illustrations. 
Price $2.00 Postpaid 

jrilS is a story or outdoor toy life, suggesting 
a large number of diversions wbicb,» aside 
from affording entertainment, will stimulate 
in boys tbe creative spirit. in each instance 
complete practical instructions are given for 
building tbe various articles. 

t| The needs or tbe boy camper are supplied by tbe direc- 
tions for making tramping outfits, sleeping bags and tents ; 
also sucb otber sbelters as tree bouses, straw buts, log cabins 
and caves. 

t| Tbe winter diversions include instructions for making six 
kinds of skate sails and eigbt kinds of snow sboes and skis, 
besides ice boats, scooters, sledges, toboggans and a peculiar 
Swedisb contrivance called a " rennwolf." 

*| Among tbe more instructive subjects covered are survey- 
ing, wigwagging, beliograpbing and bridge building, in wbicb 
six different kinds of bridges, including a simple cantilever 
bridge, are described. 

t| In addition to tbese, tbe book contains a large number of 
miscellaneous devices, sucb as scows, canoes, land yacbts, 
windmills, water wbeels and tbe like. A. complete table of 
contents sent on request. 

MUNN & COMPANY 



361 Broadway » 



PUBLISHERS OF 
SCIENTIFIC AMERICAN" 



New York City 




February 3, 1906. 
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HENRY CAREY BAIRD & CO. 

Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia, Pa., U. S. A. 

&p~0ur New and B vised Catalogue of Practical and 

Scientific Books, 94 pages, Svo. {Oct. 1, 1905) ; Catalogue of 
Chemical Technology an<X General Chemistry, July 1, 190d 
(New and Up-to-Date) '■ " 'otalogue of Books on Metal- 
lurgy, Mining, Pro»pec.tin(!,M),ueraft;g>i, Geology, Assaying, 
Analysis, etc. ; a Catalogue of Books on Steam and the 
Steam Engine, Machweni, etc ; a Catalogue of Books on 
Sanitary Science, Gas Fitting, Plumbing, etc.; and our 
other Catalogues and Circulars, the whole covering every 
branch of Science applied to the Arts, s<:nt free and free of 
postage to any one in any part of the world who will fur- 
nish his address. 




Cyclopedia ^ 

of "• 

Applied Electricity 

Five volumes, 2500 pages, size of 
page 8x10 inches. Bound in % Red 
Morocco. Over 2000 illustrations. 
We will send the entire Five Volumes 

FREE 

on five days' approval, express pre- 
paid. If satisfactory, send £1.00 
down and $2.00 per month for nine 
months; otherwise notify us and we 
will transfer the books free. Cash 
with order, SIS. 00. Money refunded 
if not satisfactory. 

Magnetism — Wireless Telegraph. 

Telautograph'. 

Direct Current Dynamos and Motors. 

Storage Batteries. 

Electric Lighting, Railways. 

Management of Dynamos and Motors. 

Power Stations. 

Alternating Current Machinery. 

Power Transmission. 

Mercury Vapor Converter. 

Telephony— Automatic Telephone. 

Wireless Telephony. 

American 

School of Correspondence 

c H 1 OAGO 



tionSci. Ameek 



— J 



Colleges and Schools 



and our Castinesand Parts for Motors, Dynamos, Dy- 
namo tors, A. ('. Rectifiers, etc. (l-15tli to XH P.I exactly 
what they need for demonstrating the construction anj 
operation of such machines, ive sell outfits complete 
or a single piece at a time. Complete outfits trom J3.50 
up, witu full instructions and blue prints. Just right 
for Amateurs. Electricians and Experimenters. Bulletin 
VV mailed free. 

PARSELL and WEED, 129-131 W. 3IstSt.,N.Y. City 



PORTABLE CONCRETE 

Block riachine 

Ambitious young men can start 
fine business, immediately profita- 
ble, easily expanded 

Blocks cost 6 cents to make, sell 
for !8 cents. One man can mate 
200 blocks per day. Whole outfit 
costs *12T;.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial. 

THE PETTYJOHN CO. 
615 N. 6th St., Terre Haute. Ind. 




ELECTRO MOTOR, SIMPLE, HOW TO 

make. — By G. M. Hopkins. Description of a small elec- 
tric motor devised and constructed witb a view to assist- 
ing amateurs to make a motor which might be driven 
witu advantage by a current derived from a battery, and 
which would hav.> sufficient power to operate a foot 
lathe or any machine requiring not over one man po\« 
er. with 11 figures. Contained in Scientific Amek- 
can Supplement, No. 641 ■ Price 10 cents. To be 
had at this- office and from all newsdealers. 




MILLS FOR^ MATERIALS. 

OUR BUSINESS IS TO MAKE 
. MACHINERY TOR GRINDING > 
GRAIN. CRUSHING ROCKS AND 
PUFIVERlZmC.AVLvHARD SUB-: 
STANCES. WE HANDLE ALL 
K1N0S OF "MATERIALS FROM C 0T- 
— - TON-SEED 1 TO ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 
CESS. IF YOU WANT 



Mill OR GRINDING 

MACHINE. COME TO 

..US AND YOU WILL 

J GET THE BEST . 



^WW«*«^^MONEY. £ . 

3PROUT, WALDRON & CO. 

simi°*dATALOG /v?4) ■v.MUfijbY, Pa .:; 



Clearing Sale 
) l sid ly Typewriters 

We own and offer as wonderful bar- 
gains. 1500 typewriters which have 
oeen ueed just enough to put them 
in perfect adjustment. BETTER 
THAN NEW. Shipped on approval, 
free examination. 10 10 new Visible 
>holes machines, built to sell for 
$95 -our price while they last, $45. 

We vent all makes of machines for $3 a month and up. 

unparalleled list of splen- 
Send for it to-iay. 




All 5ULiidd.nl 
Makes Less 
Than % Price 



mC cataloguecontainin: 
C did typewriter bargains. 

Bockwell-Barnes Co., 659 Baldwin Bldg,. Chicago, I 



60 YEARS' 
IENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest atrency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American, 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold by all newsdealers. 

fPNN & Co. 36,Br ° adwa >- New York 

Branch Office. G24 F St., Washington, D. €. 



Lard and lard compound, Oudahy Packing 

Co 49, 170 

Lathes, S. 8. White Dental Manufacturing 

Co 49,084 

Leather, harness and saddlery, W. W. 

Jlooney & Sons 49,138, 49,170, 49,177 

Leather, stuffing for, W. L. Alexander 49,026 

Liniment, Dr. & I. Tobias 49,Li5 

Lithographs, art, Raphael Tuck & Sons Co.. 49,130 
Medicinal use, soluble thiosinamine com- 
pound for, E. Merck 49,160 

Medicine, A. H. Keller 49,098 

Medicine, alterative. Billings Clapp Co 49,118 

Medicine, proprietary, 3r. Kilmer & Co 49,156 

Milk, condensed, St. Charles Condensing Co. 49,081 
Mineral water, natural, Manitou Mineral 

Springs Co 49,171 

Molasses. McCain] & Co 49,078 

Mucilages, Carter's Ink Co 49,033 

Mustard and spices. Brownell & Field Co... 49,067 

Kails, wire, C. F. Baker & Co 49,090 

Newspaper, weekly. C. Guild & Co 49,123 

Nippers, pincers, and cutting pliers, Utica 

Drop Forge & Tool Co 49.173 

Oil, cod liver, Waterbury Chemical Co 49,086 

Oil, olive, Marchesini Bros 49,076 

Overalls and workmen's shirts, coats or 

jackets, and pants. H. S. Peters 49,045 

Packing, steam and water, American Steam 

Packing Co 49,141 

Paints, pigments for, Krebs Pigment and 

Chemical Co 49.031 

Paper, bond, W. E. Wroe & Co 49.174 

Paper clips, Cushman & Denison Manufactur- 
ing Co 49,132 

Pencils, lead. Eagle Pencil Co 49.122 

Pianos. H. Worch 49,039 

Pigment colors and colored paints, J. T. 

Lewis & Bros. Co 49.041 

Pills, F. ,T. Cheney 49,146 

Powders for cleaning solid and plated wares 

and metals, C. A. Everett 49,030 

Printing and dyeing, manufactured colors 

for. American Dyewood Co 49,140 

Railway track bolts. American Iron and 

Steel Manufacturing Co 49.089 

Razors, G. R. Springer 49,166 

Remedy for blood and nerve diseases, P. R. 

Palethorpe 49,129 

Remedy for certain named diseases, W. R. 

Warner & Co 49,137 

Remedy for certain named diseases, X-Zalia 

Corporation 49,178 

Remedy for diseases peculiar to women, pro- 
prietary, French Drug Co 49,072 

Rivet and screw bolts, American Iron and 

Steel Manufacturing Co 49,117 

Rubber heels and soles, Massachusetts Chem- 
ical Co 49,159 

Sheetings and drillings, G. L. Montgomery.. 49,056 
Shirts and dress shirts, outer, Cluett, Pea- 

bodv & Co 49,050 

Shoes, leather, J. P. Hartray Shoe Co 49,124 

Shovels, scoops, and spades, steel, Avery 

Stamping Co 49,168 

Silk floss or embroidery silk. Incorporated 

New London Wash Silk Co 49,053 

Silks, Henry E'. Frankenberg Co 49,052 

Soap, cake, A. Klipstein & Co 49,025 

Soaps, fluid. A. Wood 49,038 

Spices, E. B. Millar & Co 49,070 

Steel, Park Steel Co 49,163,49,164 

Sugar, Boston Molasses Co 49,066 

Suspenders, Morris Bros 49,043 

Tea, Sherman Rros. & Co 49,080 

Threads, chenille, and arrasene, Henry E. 

Frankenberg Co 49,051 

Tobacco, chewing and smoking, Bloch Bros. 

Tobacco Co 49,061 

Toilet powder, Byron C. Gould 49,119 

Tonic, malt, Independent Brewing Ass'n.... 49,154 
Varnishes and japans, Mayer & Loewen- 

stein 49,042 

Vermifuge, B. A. Fahnestock Co 49,149 

Veterinary remedy, O. O. Hattervig 49.096 

Wagons, Moline Wagon Co 49,099 

Washboards, B. S. Jenkins 49,075 

Whiskies, both rye and Bourbon, B. J. 

Semmes & Co 49.021 

Whisky, S. Altmayer 49,010 

Whisky, Bluthenthal & Heilbronner 49,011 

Whisky, Brown-Forman Co 49,012 

Whisky, P. Freiler 49,013 

Whisky, Mitchell, Fletcher & Co 49.016 

Whisky, M. Shaughnessy Distilling Co 49,017 

Whisky, A. E. Norris 49,019 

Whisky, Rosskam, Gerstley & Co 49,020 

Whisky, D. Wise 49,022, 49,023 

Whisky, Wright & Taylor 49,024 

Whisky, C Sandheger 49,032 

Whisky, Star Distillery Co 49,037 

Whisky, II. Swartz & Co 49,047 

Whisky, Star Distillery Co 49,048 

Whisky, D. Wise 49,049 

Wire ropes, V A. Lesehen & Sons Rope Co.... 49,139 



LABELS 

'Almond Cold Cream. La Favorita," for cold 

cream, Jacobus Pharmacal Co 12,631 

'Ambrosia Angel's Food Sweet Vanilla Choc- 
olate," for chocolate, Ambrosia Chocolate 
Co 12,621 

'Ambrosia Pure Cocoa," for cocoa, Am- 
brosia Chocolate Co 12,622 

'Ambrosia Sweet Chocolate," for chocolate, 

Ambrosia Chocolate Co 12,620 

'Blue Wing Rye Whiskey." for rye whisky, 

C. H. Wittenberg Distilling Co 12,626 

'Body Builders," for medicine, Body Build- 
ers Medicine Co 12,618 

'Capilerba " for hair restorative, C. J. 

Hugel 12,615 

''El Sazonado," for cigars, A. C. Henschel 

& Co 12,619 

'Frost King Whiskey," for whisky, Kamp 

Distilling Co 12,627 

'Hydrarg-Iodo-Nucleoid," for medicine, 

Dinet & Delfosse Pharmacal Co 12,617 

'Hydrarg-Nucleoid," for medicine, Dinet & 

Delfosse Pharmacal Co 12,616 

'Kar-a-Van," for coffee, Gasser Coffee Co., 

12,623, 12,624 

'McTague's Shell Fish Chili Sauce, ' ' for 
chili sauce, Triumph Catsup and Pickle 
Co 12,629 

'Old Ben Franklin," for coffee, II. H. 

Palmer 12,625 

'Outing Brand California Peaches," for 

California peaches, Castle Brothers 12,630 

'Rattle-snake Oil Liniment," for a liniment, 

Masons Medical Co 12,614 

'Seroco Whiskev," for whisky, W. V.. Wex- 

berg 12,628 

'Tubs," for pulverized scouring soap, M. 

H. Fairchild & Bro 12,632 



PRINTS. 

"Ayer's Cherry Dentifrice," for cherry 

dentifrice, Ayer Medical Co 1,562 

"Mill Work," for wood millwork articles, 

.1. L. Walpole 1,565 

"Mrs. Hord's Colonial Pickle," for pickle, 

A. G. Hord 1,563 

"The Sign of the Good Glove," for gloves 

and mittens, Joseph N. Eisendrath Co... 1,564 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print Issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bt\ 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Muna & Co., 361 Broad way, New York. 
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Figure to SAVE 

as You SHAVE 

Stop and figure what "THE GILLETTE" will do for you. "THE 
GILLETTE" will save you money— at least $1.00 a week— that's $52.00 a year— 
1 per cent, of that will pay for the new blades for another year. 

Then as to time — "THE GILLETTE" will save you 20 minutes a day — 
that's 121 hours or 15 eight-hour days in a year. Can you not use them to better 
advantage than wasting them in the barber shop ? 

The Gillette Safety Razor will give you a perfectly clean, smooth shave ir 
four minutes with never a danger of a cut. 

NOTHING TO ADJUST, NOTHING TO LEARN. SIMPLY 
LATHER WELL AND SHAVE. 

I 2 Blades, 24 Sharp Edges. Each blade thin as paper, as hard 

as flint, as tough and flexible as whalebone. Will give from 20 to 40. 

Velvet Shaves. Sold by all leading Drug ', Cutlery , and Hardware dealers. 

Each set in a beautiful velvet-lined box. IO NEW BLADES, 50 Cents. 
At this new, low price we do not exchange blades. 

Write us for our descriptive booklet. 
GILLETTE SALES COMPANY 

' «07 Times Bi » ding;, New York City 



Gillette l±i 



HO STROPPING NO HONING 



Razor 




LET US BE YOU IT FACTORY 

; WRITE FOR ESTIMATE ON ANY ARTICLE : 

you want manufactured 
Stampings;. Models. Exper. Work 

write ifor free booklet ; 
the close machine a. . stamping co. 

'..*,;■ 970 Hamilton St. , Cleveland, O. 



jLmAmmjLSeE Corliss Engines, Brewer? 
and Bottlers Machinery THE VIT/TER 
MFG. CO.. 899 Clinton St., Milwaukee. Wis. 



MODELS 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



T"fc V T T*l T*l ¥7* T> Expert Manufacturers 

£\ \J 13 13 H/XV. Fine Jobbing Work 

PARKER, STEARNS & SUTTON, 228.229 South St., New York 



MODEL'S f CHICAGO MODEL WORKS 

ESTABLISHED '/86? S3. w r IT e F on catalogue of model supplies. 1 



NOTICE TO CONTRA ClOtt:-. 

QEALED PROPOSALSsuitably endorsed on envelope 
for Refrigerating Apparatus. Hudson River State 
Hospital. Poughkeepsie, N. Y., will be received up to 
three o'clock P..M., on Wednesday tne seventh dav of 
February, 1908. by the State Commission in Lunacy, at 
the Capitol, Albany, N. Y., wben the bids will be opened 
and read publicly. 

Drawings and specifications may be consulted and 
blank forms of proposal obtained at Hudson River 
Stace Hospital, Poughkeepsie. N. Y., or by application 
to G- L. Hiring, State Architect, in the Capitol, at 
Albany, N. Y. 

Contracts will be awarded to theMowest responsible 
and reliable bidders unless the bids exceed the amount 
of funds available therefor, in which case ike right to 
reject all bids is reserved. 

T. E. McOARR, 

Dated, Albany, N. Y., Secretary, 

Jan. 22, 1906. State Commission in Lunacy 



EXPERIMENTAL WORK Scientificallv 

and accurately executed. Models and small macninery 

perfected. Stendicke & Volkmer, 61 Fulton Street. 

Telephone 5655 John. 



Models & Exper. Work, Gears, Dies, Tools, Small Macby. 
Scient. lusts. M. P. Sen ell, 506 Mission St., San Francisco 



Dibs, Tools, Models and Special Machinery, KSUiAu^ 

HOEFT & .MWO.ORE, Chicago, U. S, A; ■■■.}.';> . 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y 
EDWARD KLEINSCHMIDT. 82 W.Broadway, New York 



MqRG&is 



$ INVENTIONS PERFECTED 
sin UNION MODEL WORKS 

t£7 193 SO.CLARK St. CHICAGO. 



Foot and Power Lathes 

Ty" Send for catalogue and- prices 

](. Carroll-Jamieson Jllachine Tool Co., Batavia, Ohio 



smi 



'■-■ . W.&D.MOGEy. 
B A.Y-0 N N E CITY. ,,N . J . 



PROPOSALS will be received at the Bureau of Sup- 
x plies and Accounts, Navy Department, Washing- 
ton, D. C, until 10 o'clock A M„ February 20. ■1806, 
andpubl.ciy opened immediately Thereafter, to furnish 
it the Navy Yard. New Vork. N. Y., a quantity of ina- 
hine tools, etc., comprising saw bench, planer, tubular 
■oiler, pumps, and steam winches. Applications tor 
.►roposals should refer to Schedule '.li'.i. Blank pro- 
posals will be furnished upon auplication to the Navy 
Pay Office, New York, N. Y.. or to the Bureau. H. T. B. 
HAH RIS, Paymaster-G eneral, U- S. N. 1-17-06. 
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Convert Your BICYCLE 
Into a MOTOR - CYCLE 

with one of •ur Attachable 
Outfits. A complete Jine of 
Motors and Castings for Hicy- 
cle, Auto, Marine and Station- 
ary. Send stamp for catalogue 
STEFFEY MFC. CO. 
2941 Girard Ave., Fhila., Pa. 





A Large Growing Field 

In making Concrete Products — the Famous 
Miracle Double Staggered Air Space Building 
Blocks, Cement Bi'ick, Cement Drain sisre, 
Sewer Tile and Sidewalk Tile. Calais- A 1. 
ailltACLK PRESSED STONE CO. 
Minneapolis, Minn. 



MAPUINEDV AND special, PARTS 
mHbnlllCni btjil,t on contract 

new devices developed ; successful experimental work 
done speedily; skilled labor; good facilities; good 
value for your money. 

J. B, ENGELMAN MPS. CO. 
1i Hudson St. near Penn. Depot, Jersey City 



M< 



$5 



WATER. MOTORS 

BOLGIANO'S LITTLE GIANT 



$1 



BOI.ISIANO MOTOR CO., Baltimore, Md. 

CASTINGS and BLUE PRINTS gf^ftj 

cal Gas Engines. Light, compact, and Up-to-date. 
Automobile Engines. Miller Motor Co , Racine, Wis. 

1 7APAGE ELECTRIC 800KE DEC 

I III Write for it. We wl 11 also H K BB ■■ 
m * ^^ send you onr special plan by B H R_- B« 

^^^^^ which you can secure any ^^ ^^ 

article In our big catalogue No. 26 absolutely FREE. 
JullusAndrae&Sons Co., 104 W.Water St., Milwaukee, Wis, 



"SETS OF CASTINGS" CfF~|n. 

IODEL ENGINES a 

" SEND ID « FOR 1Z6 PAGE 
ILL. CATALOGUE. 

=ALsrj TOOLS, 



nfAR WHEELS.& PARTS OF MODELS 



SVtfiW^N 8* >N\^WAW^ 



Removed to 183 Milk Street. 

OULTRY BOOK FREE 

Helpful adviceonpoultry raising-, 228 pages, (8x11), 
500 illustrations. 7 practical chapters. Describesthe 

^T^ Standard Cyphers Incubator 

%,?1906-patterD;soldon90dajB trial. Catalog FREE if you meD- 
jJ tion this paper and Send addMBBefl of two near by poultry 
raiders. Write nearest office. ""> 

Cyphers PncubatorCo., l^cWSSSSIZ.* 




DON'T BUY GASOLINE ENGINES 

all one-cylmder engi'.o, 1 revolutionizing gas power. Costs Less to Buy and Less to Run. Quickly, easily started. No vibration. Can be mounted 

tionary or traction. Mention this paper. SEND FOR CATALOGUE. THE TEMPLE PUMP CO., Mfrs., Meagher Jfc 15th Stu., Chicago. THIS' IS OUr'fiFT V-SECON. 



UNTIL YOU INVESTIGATE 
"THE MASTER WORKMAN." 

a two-cylinder gasoline engine superior fs 
any wa^on at small cost -portable, sriN 
'■" ■" """ '""" YEAR. 
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LIMITED 



Manufacturers of High Grade 

Rubber Belting 

Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods of 
every description. 

Write for catalogue. 

91-93 Chambers St., New York 



•'After centuries of experiment and failure, science 
achieves the hygienic smoke."— New York Tribune, Jan.i.'Ctf . 



THE IMPROVED 



PIPE-1906 Model. 
Price, $3.00 



2,3. Diffusion. 
4. Ventilation. 
, . 5. Extra Venti- 
lation if desired. 




Complete, Post- 
paid. 
"It has f ulfilled all the 
claims made for it by 
its inventor."— United 
Service Gazette, (Eng.) 
"So constructed as to 
cool the smoke before 
it reaches the mouth." 
—Literary Digest, 
June 2i 'os. . ^ 

"In view of the cjfl^v 
enormous advant- 
age of the pipe, its 
simplicity • becomes* 
US most striking 
feature. "Scientific 
American. 



Absolutely Inter- 
changeable. Any 
number of Extra 
Poison Condensers 
may be interserted 
between Bowl and 
Stem. 



Length. Stem and Bowl together, 5K incheB. 
Extra Poison Condenser, 1% inches. 



impossible to net Saliva in Stem. Burning of Tongue »r 
t* '^ j . Solution of Poison in Mouth 
If your dealer hasn't got it. send direct to 

THE "A C" PIPE CO.. 

807 Times BiHg, (new). - NEW YORK 
Important Book to Smokers free on request. 




CHARTER 



Stationaries, Portables, Holsters, Pump- 
, era. Sawing and Boat Outfits, Combined 
I with Dynamos. 

Gasoline, Gas, Kerosene. 
Send for Catalogue 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



Atl varieties at lowest prices. Best Katlroad 

Track and Wagon or Stock Scales made. 

, Also 100* useful articles, including Safes, 

1 Sewing Machines, Bicycles, Tools, etc. isave 

Money. Lists Free Chicago Scale Co.. Chicago. 111. 



What IsDaus'Tip-Top? 




TO PROVE thatDaus' "Tip-Top" is 

the best and simplest device for making 

1O0 copies from pen-written and 60 

eoPles from typewritten original, we will 

snip complete duplicator, cap size, 

without deposit, on ten (10) 

days* trial. — ,^_ 

Price $7.50 less ^ES *.t * 

trade discount of *f» Net 

SSH per eent, or vr 



The Felix A. B. Daus Duplicator Co., DausBldg., Ill John St., New York 



II 



Bdusch&Lomb 
Microscopes 



This is an invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

Bausch & Lotnb Optical Co. 

MANUFACTURERS 
ROCHESTER, N. Y. 



NEW YORK 

SAN FRANCISCO 



CHICAGO BOSTON 

FRANKFORT A-M GERMANY 



JUk«Ustereopticong and Moving Picture Machines 
—all sizes, all prices. Views illustrating 
timely subjects. Fine thing for Church and i'ome 
Entertainments. Men with small capitalmatemoney 
giving public exhibitions. Illustrated catalogue free* 

M~AI I IQTED MFG. OPTICIAN, 

C ALLIO I Clff 49 Nassau St., New York* 



FLOORS 



ROOFS 



AN ARCHITECT WHO SPECIFIES 
CLINTON WIRE LATH 

avails himself of a material which insures absolutely fire- 
proof walls, eliminates the danger of cracks, makes the 
interior finish as enduring as the most perfect exterior, 
and, lastly, avails himself of a means of rendering himself 
absolutely independent of the limits imposed by other sys- 
tems as to the choice of design and ornamentation which 
he may wish to use. He makes himself independent of the 
restrictions as to design and ornamentation which are im- 
posed upon him by the unadaptability of other lath systems. 

CLINTON WIRE CLOTH CO. 

CLINTON, MASS. 




e-Proofing Department 

ALBERT OLIVER 

ISO Nassau St., New York 



33 Park Place. New York 
237 East Lake St., Chicago 
Boston, Mass. 
San Francisco, Cal. 
Clinton, Mass. 



Partitions 



* Ixs better to l>u\ ,: 




ttKarrto^wisn. you h 
' - -■• -*fe 



You Can Tell a Truscott-You Can Trust One 

Its original cost is no higher than inferior makes; its mainten- 
ance much lower. The automatic control saves gasoline, wear 
and tear, time, trouble and expense. The owner of a Truscott 
is always sure of running his boat at will, for his own and his 
friends' pleasure. Send stamps for catalogue. Our qurterly, 
"The Launch", is Free. 
TRUSCOTT BOAT COMPACT, Dept. 63, St. Joseph, SUch. 






» «r*1 



TAYLOR OLD STYLE Tlfc 

The Choice of the Government 

When the White House at Washington needed 
a new roof " Taylor Old Style " tin was selected 
over all comp etitors and upon the advice of the most 
competent roofers at the Government's command. 

The White House is no more to the President of 
the United States than your home is to you. A 
" Taylor Old Style " roof means comfort. It lasts 
longer than the house and costs less in proportion 
to the service it gives than any other kind. Write 
for "A Guide to Good Roofs." It tells why. 

N. & G. TAYLOR COMPANY 
ESTABLISHED 1810 

Philadelphia 



Are You In On This Combination ? 

It's organized on the square witb an extra cen- 
ter bead equipment. It's t 
a real Carpenter's Combi- 
nation Square. Well made, 
well finished, and will 
stand the test for ac- 
curacy. It is indispensa- 
ble for the carpenter's kit. 

G00PELL-PRATT COMPANY 




Send for catalogue. 

Greenfield, Mass. 




MOTSINGER AUTO-SPARKER 

starts and runs 
(las Engines without Batteries. 

. No other machine can do it successfully 

Ip for lack of original patents owned by cs. 

iassT* No twist motion in our drive. No belt 

or switch necessary. No .batteries 

whatever, for make and break or 

i'ump-spark. Water and dust-proof, 
'"ully guaranteed. 

MOTSINGER DEVICE MFG. CO. 
14 Main Street, Pendleton, Ind., TJ. S. A. 




Acknowledged to be the best. Different sizes and 



capacities. Write for catalog. 
THE ARHSTRONQ MFC. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 



Why Pedal Vp Hills 

or tire yourself against 
head winds? Attach the 

Erie 2 H. P. 
Power Outfit 

to your bicycle and con- 
vert it into a durable 
motorcycle. Sets $35.00'up. Easily attached. Com- 
plete, clamps to frame. If no bicycle, "ask us about 

THE SELF-STARTING 

ERIE MOTORCYCLE 

. , Send stamp to-day for either catalogue 
MOTORCYCLE EQUIPMENT CO. 
2 Lake Street, Hammcndsport, N. Y. 



*fc 




^ 



STEAM USERS 




The original and only genuine 
red sheet packings ...» 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

P^RLESS RUBBER flFO. CO. 

16 Warren St., New York 




A GOOD INVESTMENT 

. For $1.75 we will send by express (not prepaid), 
complete N. D. Outfit with full instruc- 
tions for learning 

TELEGRAPH 

OPERATING. 

A. fascinating study 

that will enable you 

to earn good wages 

, Send for our catalog. 

Btft-aHished 1879. 

J. H. Bunnell & Co.. Inc. 20 Park Place New York 



W I S 

GRINDER 

Has no pumps, no valves. No 
piping required to supply it with 
water. Always ready for use. Sim- 
plest in construction, most efficient 
m operation. Price will interest you. 

W. F. & JNO. BARNES CO., 

Established 1872. 
1999 Ruby St., Roektord, III. 




The Genuine 
Armstrong's 
STOCKS 
and DIES 






Used by forty of the leading 
Automobile and motor boat 
manufacturers. Suitable for 
any gas or gasoline engine us- 
ing make and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 

to give satisfaction or purchase 
money refunded. 
WITHERBEE IGNITER CO. 
27-31 Thames St. - - NEW YORK 



Deafness Cured at Home 

Don't waste your time and money in experiments. My method cures deafness 
and all head noises to stay cured. Absolute and positive proofs sent on applica-, 
tion. No pain, no loss of time. The method is my own and cannot be obtained 
elsewhere, i t has been tried and found true, it cures. 

Write today for my boot. "Deafness its Cause and Cure.'* FREE. Address 

BUT CLIFFORD POWELL, M.D. ?86BBank Bldg., Peoria, III- 




COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLE5andINF0RMATI0N on APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatni and Material, 

Hanson & VanWinkle 

Co., 

Newark. N. J. 

92 William St., N. V. 

30 & 32 S. Canal St. 

Chicago. 




Power 




I H f* Gasoline 

== LiYgmes 

will be found the very best and the most 
economical for use in 

Blacksmith Shops, Repair Shops, Small Machine 
Shops, Private Work Shops, Experimental 
Plants, Manual Training and Indus- 
trial Schools, Private 
Water Supply, etc. 
Suitable also for all kinds of pumping. They 
are strong, simple, highly efficient and 
easy to operate. They are economic of fuel and 
develop the. maximum of horse power at the 
minimum cost. They require but little room 
and no piping. Variety of sizes and styles: 
Horizontal-6, 8, 10, 12, 15 Horse 
Power. Vertical— 2, 3, 5 Horse Power. 
You should know inore about the "I. H. C." 
engines before investing. - Do not, therefore, 
buy an engine of any kind before seeing our 
catalog. Write to-day. We will mail it promptly. 
International Harvester Company of America 

(Incorporated) 
7 C Monroe Street, Chicago, 111. 



ItWill Stand/ 
Any Test 

Wherever language is written the ■ . 

Underwood 
Typewriter 

becomes as necessary to modern bnsi- 1 
ness as the mail service, telegraph, or 
telephone. Visible writing, perfect con- 
struction, easy operation, and great 
speed, produce MONEY RESULTS, by 
saving 25 per cent ol yonr operator's ' 
time with better and neater work. 
UNDERWOOD TYPEWRITER CO., 
241 Broadway, New York, 

\Snt»r> 



J3he "HAMMOND" 



-iSfc;, 




All Languages in any Style of Type on one 
and the same Machine. 

Any width paper may be used on the Hammond. 
VISIBILITY is NOT a NEW FEATURE with the 
HAMMOND. It HAS BEEN a VISIBLE WRITER 
for 20 years. WAS THE ORIGINAL. 

THE HAMMOND TYPEWRITER COMPANY 
New York Sales Office, 167 Broadway 



Our Adjustable Draughting Table 




can be tilted to any angle without 
the operator leaving his seat. We 
carry them in stock in all sizes We 
also manufacture Filing Cabinets, 
Blue Print Frames, Electrotype 
Cabinets,etc. Write for Catalogue. 

FRITZ & G0ELDEL MFG. CO. 
97 Alabama St., Grand Raplds,Micb. 




